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On the Chamberlain 
STAFFA’ hydraulic motor 


These hydraulic radial motors, made by Chamberlain Industries Limitéd, of 
London, are made in two models, intended for use with applications ranging 
from coal conveyors to plastic extrusion presses, where their flexibility is 
invaluable. The motors normally operate at 2,000 p.s.i., but are capable of 
operating at 3,000 p.s.i. for starting and peak loads. 


Full torque is developed at speeds from 1 to 100 r.p.m.; the Mark IV five- 
cylinder model has a maximum output torque of 4,750 lb. ft. and the Mark V 
seven-cylinder model 6,650 Ib. ft., both at 2,000 p.s.i. 


The rotary valve, developed by the makers, is driven from the main shaft 


through an Oldham coupling and is carried in needle-roller bearings. 


The connecting rods—looking much shorter than their functional length—are 
ball-jointed into the piston and have ‘slipper’ big-end bearings riding upon the 
eccentric main shaft; this runs in Timken tapered roller bearings. 


British Timken, Duston, Northampton, Division of The Timken Roller Bearing 
Company. Timken bearings manufactured in England, Australia, Brazil, Canada, 
France and U.S.A. 


th 
REGISTERED TRADE-MARK 


tapered roller bearings 
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TWO SHILLINGS 
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Bridge 1918, Downs Road, Hackney. 








Steel Bridges 


All types of Steel Framed Buildings; Fixed 
and @pening Bridges; Cranes and 
Mechanical Engineering Work; Dock Gates; 
Sliding and Floating Caissons; 

’ < Compressed Air Locks; Hydraulic 
eee Machinery; Pipe Lines, Surge Tanks, 
Sluices and other equipment for 
Bridge 1915, Downs Park Road, Hackney. Hydro-Electric Projects. 





Bridge 1937, Forster Road, between Seven 
Sisters and Bruce Grove shown being rolled into position. 








SIR WILLIAM ARROL & COMPANY LTD GLASGOW 
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One of the modern billet rolling plants installed under the 
steel industry’s post-war development programme is 

this 10-Stand Morgan Continuous Billet and Slab Mill 
built by Davy-United for Consett Iron Company. 

It is fed by a Davy-United Blooming and Slabbing Mill 
capable of an output of 22,000 tons a week. 


SHEFFIELD ‘ MIDDLESBROUGH * GLASGOW 








341/DU. 
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CU 
Let Bury Felt solve your problem 







You’ll find Bury Felt everywhere— 
as washers, seals and gaskets, polishing bobs, 
anti-vibration bases and buffing rollers. 
These are only a few ofits hundred and 
one uses. You will think of many 
more. For Bury Felt is what you make 
of it; it can be chiselled, punched, 
machined or die-cut to suit your needs and is 


available in many types and textures. 





Send your enquiries to 

BURY FELT MANUFACTURING COMPANY LIMITED 
P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 

London Offices: 3 Snow Hill, ECI 

Phone: CENtral 4448 








Also manufacturers of ‘FOAMBURY’ Plastic Foam products 
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BAR HEATING OUTPUT 
INCREASED 450%. 


... Neating cost only 
16/8 per shift! 


At Mills Bros. (Tools) Ltd. Coventry, one Peart Rotary 





Type Induction Heater has boosted the output of heated 
bar ends from 250 to 1,120 per shift—without any 
increase in labour! The heated bar is scale free and is 
automatically ejected at the correct temperature. Die 
life is thus increased and the possibility of operator- 


error completely eliminated. If job-cost is a problem in 





forge ahead with... 


your forging, upsetting, brazing, hardening or annealing 


INDUCTION HEATING 


departments, the chances are that Peart Induction 
Heaters can provide a profitable solution. Our 
applications engineers will be pleased to arrange 


demonstrations in our applications laboratory. 
E PEART & CO. (ELECTRONICS) LTD., ONWARD WORKS, HYDE, CHESHIRE. Telephone : Hyde 3545 
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Too Many Vibrations 





Unevenness in shaft surface, building vibrations, echoes 

from near-by machines, small eccentricities in the roller... And, 
somewhere in between, the unbalance 

oscillations you want to detect. 


How to sort the vital vibrations from the strays is one of the 
problems of dynamic balancing solved by the AVERY 

Wattmeter system... and without resorting to filter circuits : 
needing elaborated tuning. The machine shown here swiftly 





indicates the amount of unbalance and the compensation 
necessary in any two planes along the rotor length. 

Suitable calibration converts the readings into units of correction 
(depth of drill holes, number of compensating weights etc.). 


By designing the rotor for balancing, 
advantage can also be taken of this machine's 
ability to calculate correction required 

at pre-selected points. 


Send for illustrated booklet. 
Write to the address below, quoting reference &2 





for ELECTRODYNAMIC BALANCING 


W. & T. Avery, Limited, Birmingham 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PER SQ. IN. 1 TO 155 CU. FT. PER MIN. 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN. 


TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 





| FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
| OTHER TYPES AND SIZES 

TELEPHONE : IPSWICH 56124 (3 LINES) 

TELEGRAPH : “REAVELL, IPSWICH ’’ OR WRITE TO :— 


‘REAVELL & CO., LTD. 
IPSWICH - ENGLAND 
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ERIFO LIMITED 


MANOR ROAD - ERITH: KENT Tel. Erith 33426/7 
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TAYLOR B CHALLENG 
MAKERS BIRMINGHAM... 


Dial Feed P fe 
Press 





AUTOMATIC 
FEED PRESSES 


WE ALSO 
MAKE 


Power Screw Presses 


Double Action type 
Drawing Presses 


Single and 
Double Crank Presses 


Open-fronted Presses 
Double sided Presses 


Cartridge machinery 
Minting machinery 
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ABBOT 


MACHINE 


CUT GEARS 


wi wANAN 









SPUR WHEELS 
WORM GEARING 
SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 

FIBRE PINIONS 











The Abbott 


Engineering Co. Ltd. 
22 SMITHHILLS, 


Telephone : PAISLEY 4272 
AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO. LTD. 


We guarantee the teeth of all 
wheels cut by us to be correct, 
and all work is examined and 
checked before being despatched. 
Each gear wheel of a pair is run 
in correct relative position to the 
other in a special gear-testing 
machine. 


Our booklet “MACHINE CUT 
GEARS ” contains much information 
of interest and use to engineers. 

A copy will be sent on request. 


PAISLEY 


Telegrams : ‘‘ ABBOT, PAISLEY” 
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And it’s the edge that cuts costs. 
\Gootzhopbolcue- lan eetznachat-Oamelet-Remmer-Bemmoels 
easily tailored to fit almost any- 
thing, yet can withstand the 
insidious attack of corrosive 
chemicals and abrasive slurries 
for years without maintenance! 
That’s Linatex. It can more than 
double the life of industrial equip- 
ment. Linatex linings are used, 
with complete success, in Linatex 
diaphragm andcentrifugal pumps, 
in tanks and pipes, gravel wash- 
ers, rotary filters, valves and 
chutes. Ask our Resident Engin- 
per for: your:area, bo: call, His 
experience and advice are freely 
available. 


THE 


The famous Linatev} 
Linatex lined throug! 
isavailablein all siz 


fre m3 ” 





ORGANISATION 





AIE 


WILKINSON RUBBER LINATEX LTD., : 
CAMBERLEY, SURREY. Tel: Camberley 1090 _ 
Factories and Distributors throughout the }' 


A WORLD-WIDE 
SERVICE TO INDUST! 


PROOUCT 
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Good news! 


Just a discreet signal to remind you that Ermeto 
High Pressure Flexible Hose can now sign off 
with an even wider range of endings (all happy) 
since the introduction of pre-swaged ends in 
addition to the re-usable twin saddle type. 

Both types are available with a wide selection 
of end fittings, including 90° and 135° bends, 
BSP male and female ends, captive nuts, in 
addition to the straight standpipe end which is 
suitable for use with Ermeto pipe fittings. 
Designed for use with most liquids and gases, 
Ermeto Flexible Hoses can be supplied 

in unit lengths of up to GO feet, with both single 


and double wire braiding. 


An end to 
every hose 
problem 








INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1960 


Olympia-London June 26-July 8 











e R M <a ee) For full details write to: 


RITISH ERMETO CORPORATION LTD 
ARGRAVE ROAD - MAIDENHEAD - BERKS + TELEPHONE: MAIDENHEAD 5100 


Member of the ALENCO Group of Companies 
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ELSTREE dependable 
WORM REDUCTION GEARS | 


Your power and speed requirements are met by the new design range of 
ELSTREE Worm Reducers. From the variety of types and from the wide rang 
of ratios and output torques available, we can supply you with a unit 

exactly suited to your needs. Every ELSTREE Worm Reduction 
Gear is precision engineered from materials of the highest quality and can | 
be relied upon to work quietly and continuously day in, day out, for 

the life of the machine it operates. 





If you have a power transmission problem or require an efficient installation 
at the most economical cost, our technical sales service can help you. 











FOR OUR NEW 
SEN COMPREHENSIVE 


LEAFLET No. G.T. 101. 





S.E. OPPERMAN LTD. 


BOREHAM WOOD, HERTS. ELSTREE 2021. 
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AFRICA (Below) A delicate operation, calling for 
power with accuracy; two Babcock 200-ton cranes 


operating together, lift a 308-ton generator rotor 
into place, at Kariba power station. 








, 
f 


eer 


MODERN CRANES WITH A PEDIGREE 


Babcock & Wilcox have been building cranes of all types for 
over 50 years and their overhead travelling cranes, with 
capacities up to 200 tons and spans up to 150 ft., are in 
operation all over the world, serving conventional and nuclear 
power stations, factories, steelworks and covered stores; and 
for outdoor duties in timber yards, storage areas, rail depots 
and gasworks etc. They have been equipped for hook-lifting, 
grabbing, handling bulk loads by skip or ladle; for magnetic 
lifting of ferrous materials, and for special duties in aluminium 
plants and steelworks. 


STANDARD RANGE OF OVERHEAD 
TRAVELLING GRANES 


The Babcock range includes a series of standard overhead travelling cranes 














—for loads of 20 to 60 tons, spans 50 to 120 ft.—of new design and all- 
welded box-girder construction; with the advantages of strength, reduced 
weight and clean modern appearance. Standardization facilitates planning, 


reduces costs, improves delivery. Ask for Publication 1715. 


CANADA Babcock 100-ton and 50- ton ene 


B A b C u C K & ra | L C 0 X L | M i T t D travelling cranes serve the Baie Comeau smelter of 


the Canadian British Aluminium Company. Shown 


BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.1 above; the 100-ton crane in operation. 
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AND NOW... 


* 


The cubicles are designed to 
be grouped into flush-fronted 
control boards and, with the 
provision of simple local and 
remote control arrangements, 
are eminently suitable for 
group control of continuous 
processes. They can be lined 
up with the four- and five-tier 
cubicles of the ‘G’ range, 
which house larger 

starters for motors up to 
approximately 80 h.p. at 

440 volts. 
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-tier for small motor starting 


ITT GR 


The Belmos ‘ H ’ range eight-tier cubicle can accommodate eight 
direct-on-line starters suitable for the control of squirrel-cage motors 
up to 74 h.p. at 440 volts. Each starter is fitted with a load-breaking 
isolating switch and is housed in a plug-in chassis for accessibility 


and speed of servicing. 


This unit is fully described in leaflet K 500 which will be ) 
sent on request. 





the Belmos company limited 


Sekt eM t & & -aAeea eunent O8as 


LONDON: GLASGOW ° NEWCASTLE caroiff 


BIRMINGHAM: 


MANCHESTER: SHEFFIELD: 
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Reliability doubled and trebled 


The most important principle underlying our development work in the construction of turbines 
is the reliability of the machine in operation. 


The wealth of experience we gained in the construction of large turbines in our main works 
at Milheim is now being utilized at our new special works at Wesel for the construction of 
small and medium-sized industrial turbines. The overspeed and governing equipment with 
which these are provided is the same as that fitted on our large turbines. 








Example: 


on 


When the speed limit is exceeded to which the overspeed governor is set, the automatic 
tripping gear acts not only on the automatic stop valve but also on all the regulating valves. 
Thus in an emergency the steam is shut off at two points. 


TT gee 


And this means: increased operational reliability of the machine. 


The reliability of our machines in operation has been raised to a degree which meets all 
} requirements, even under the most difficult conditions. 


Quick delivery from our new works at Wesel 





SIEMENS-SCHUCKERTWERKE AKTIENGESELLSCHAFT 
f BERLIN: ERLANGEN 
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Fescol certainly started “eat 7) 7, 
more than something... 


— iy 
When London’s buses looked like this and catered ee , i \\ 
more for health than comfort, FESCOL — SY At 


pioneered their process for the electro-chemical ial 
deposition of nickel for building up worn | 
engineering parts. Two years later, in 1922, 
FESCOL again led the way with the deposition 
of hard chromium and have now perfected the 
deposition of hard chrome on light alloys. The 
FESCOL process has saved industry hundreds 
of thousands of pounds by restoring worn 
components to their original dimensions. The 
process protects new products against 
corrosion and provides a hard, long-wearing, 
low-friction surface. Are you up-to-date with 
the full range of engineering components 

that can be FESCOL-ized in Chrome or 
Nickel? For further information please 

write for publication E8. 





Established 1920 
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ST HEAVY NICKEL DEPOSITION 
was pioneered by FESCOL in 1920. 


ST HARD CHROME DEPOSITION 
was introduced by FESCOL in 1922. 


and 
NO HARD CHROME DIRECT ON 
LIGHT ALLOYS 


FESCOL LIMITED - NORTH ROAD - LONDON Ni 


Branch Works at 
Port Glasgow, Huddersfield, and Brownhills, Walsall 
Sole Licensees for Australasia: De Havilland Airoraft Pty. Ltd., Milperra Road, Bankstown, N.S. W. 


—— os 
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beaver pre-loaded ball screws, up to 957 efficient, 
operate at-52 C to over 400°C with no backlash... 























.»e ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they ‘provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘‘no-back,”’ with multiple or single 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Bristol Siddeley Beaver bali splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 
linear movement. 











* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


BRISTOL SIDDELEY ENGINES LIMITED 
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@upma Dupe Bpayx cneynanusupyetca : O 
B MpOW3BOACTBe BaNbuOB M3 KOBKOU : 
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no 50 TouH. 


Forged Steel Rolls are supplied from a 73 
few pounds up to 50 tons injweight. 


HOWN 


Mpow3sBopcTBo NerMpoBaHHow cTann . KOBaHHbIe K3fenuA ‘ Gonbwne TexXHM4eCKHe H3feENKA 


THOS. FIRTH & JOHN BROWN LTD. SHEFFIELD ENGLAND 
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LIQUID CHILLING UNITS 


Six standard units from 14 to 20 B.H.P. 

Can be installed in 16 variations by combining with 
various types of heat exchanger. 

| Give leaving temperatures between—20 degrees F. 
and 65 degrees F. 

Supplied complete with ‘all pipework and electric 
wiring. 

Suitable for cooling water or ethylene glycol brine 


for air conditioning or industrial processing. 





CREATORS OF THE RIGHT AIR CONDITIONS FOR ANY PURPOSE 


CARTER THERMAL ENGINEERING LTD 


HEAD OFFICE: Bordesley Green, Birmingham, 9. _ Tel: ViCtoria 4617/8 
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ODDIE FASTENERS 


PAT. NO. 507249 
THE GENERAL; PURPOSE FASTENER 
FOR ENGINEERS. 


Simple — Positive— Self-Locking. 
Made in a variety of types and sizes. 


Special Fasteners to suit customers’ 
requirements. 
Used on aircraft, automobiles, coaches, 


radio and 
marine craft, 


caravans, rail coaches, electrical, 
radar units, refrigerators, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 


PORTSWOOD RD. SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 


ODDIE BRADBURY & CULL LTD 
TEL: £5883 
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10 TON 
ROLLER TURNTABLE 








‘HODGSON STREET 
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THE PERFECT CLUTCH 
















The Burnand Magnetic Clutch is qual 
led for applications requiring continuous, 

reliable, smooth drives involving 
frequent operation at varying speeds. 
The clutch can be operated auto- 

matically or by remote control and 
its simple construction makes 
it exceptionally economical to 

maintain. 

We will be glad to arrange 
for our technical staff 
to call and discuss 
applications 
with you. 




















ELECTRO-MAGNETIC CLUTCH by Bund | 


Ww. E. BURNAND & SON, 
SHOREHAM STREET, SHEFFIELD, 1. 


Scottish Agents: John S. Rollin Ltd., 12 Fitzroy Place, Glasgow, C.3. 
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Telephone: 24148-9 

















The names Igranic and Brookhirst have been 
synonymous with electrical control for three 
decades and, following the trend towards 
applied automation in industry, the output of 
electric motor control equipment from Brook- 
hirst Igranic Ltd. of Bedford continues to in- 
crease at an enormous rate. The Company 
supplies electric motor control panels and 
cubicles for every industry. Often the control 
equipment is installed in corrosive environ- 
ments and the casing must adequately pro- 
tect the thousands of electrical connections 
upon which the continuous operation of a 
factory might depend. 


In the Bedford factory the Company was 
faced with the problem of satisfactorily stov- 
ing paint on a number of different control 
housings of vastly different size and in many 
different colours. The existing batch oven 
could only deal with three housings an hour, 
took nearly three minutes to load and unload, 
required an average stoving time of three- 
quarters of an hour and the estimated cost 
was 1/3d. per housing. But as Mr. Lincoln, 
the Production Engineer, said, “Before in- 
stalling the new oven considerable investiga- 
tion was made into the costs and performance 
of the available fuels and, largely because of 
the economics and cleanliness of the com- 
bustion products, it was decided to use a 
direct gas-fired oven.”’ In conjunction with 
Edward Curran of Cardiff, the production 
engineers designed and planned an oven 
which would. meet their requirements and 
then had it constructed to their specification. 


Automatic Motor Control Panel 


Basically these requirements were:— 


(a) Flexibility of component size, surface 
area and ultimate finish. 


(b) Complete safety for the operatives. 


(c) Automatic control with provision for 
over-riding manual control for awk- 
ward work pieces. 


(d) Economic fuel consumption. 


The oven as ultimately erected is shown in 
the illustration. Steel components are given a 
precise chemical treatment to ensure cleanli- 
ness of the metal particularly at the welds. 
From the cleaning plant those components 
pass to a boothless spraying unit where 


A steel housing 
being immersed 
in one of the 
metal _prepara- 
tion tanks. 
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The B H I Production Engineers decided onfmay 
a fixed time/temperature stoving schedule olfthe c 
21 minutes at 300°F. Then their paint supfon t 
pliers delivered primer and finishing coats infdesig 
a variety of colours which could be fully) 
stoved within this period. As a result, not} 
only did this gas-fired oven offer flexibility in 


component size but also in component colour.}1. 

The sprayed components are brought up to 

the oven, the bottom of which is formed by 2d 

a floor conveyor. The safety gate is raised and : ‘ 

during this period there is no possiblity od} 

movement of the conveyor. The componetl}s 4 
6. A 
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is loaded on to the conveyor and the gate is 
closed. Already there are three batches within 
ithe oven itself. At the end of seven minutes, 
the entrance door designed as a roll shutter 
is lifted. Simultaneously the exit door opens. 
e conveyor moves forward taking the unit 
| 9 be stoved into the oven and at the same 
jtime removing a unit which has been stoved 
Hor 21 minutes from the exit end. The doors 
again close automatically and this cycle takes 
place continuously throughout the day. 
Should a housing which has been removed 
‘from the oven not be taken from the con- 
veyor, there would be a danger that at the end 
ofa further seven minutes, another load from 
tthe oven would collide with it and when the 
oven door closed, damage to the doors and 
the unit would be incurred. Thus each exit 
load passes across a beam of light focussed 
upon a photo-electric cell. If the finished unit 
js not removed within two minutes both a 
pos and an audible alarm signal are 
operated. 


Sometimes units are so large that they will 
not conform to the three-space load system 
adopted for general production work. In such 
circumstances, the oven can be switched over 
}from automatic to manual operation and 
used as a normal batch oven. The clock is set 
for the stoving time required and the doors 
may be operated singly and the movement of 
i}the conveyor controlled manually by switches 
fon the oven control panel which was also 
\fdesigned by the B H I Engineers. Mr. Lincoln 


Checking the 
timer control 
panel and show- 
ing housingabout 
to enter oven. 


Collecting the 
stoved product 
from the outlet 
side. 








1. Maximum output per hour 


2, Maximum hourly gas consumption 
3. Time for loading and unloading 
4, Number of housings loaded each time 


. og tm oo Poe ll 


5. Average time of stoving cycle 
6. Average cost per housing 


Old 


3 Housings or 
their equivalent 


New 


18 Housings or 
their equivalent 


900 cu. ft. 3,500 cu. ft. 
150 seconds 22 seconds 
1, or its 2, or their 
equivalent equivalent 
45 minutes 20 minutes 
15d. 4d. 








ijthen demonstrated what this rigid time/tem- 
perature stoving schedule means in practice. 
“Look at those‘composite housings all joined 
logether in a single unit,” he said. ““When we 
Were On manual control with the old batch 
oven, you often found one unit in the middle 
of about fifty which was a different colour 
from the rest—it had to be taken out, the 
electrical installation removed, the paint 
stripped off and re-painted. The cost and in- 
COhvenience were serious to us.” He also 
pointed out that whereas components stoved 
inthe old oven broke down in the salt spray 
ist in five days, now they show only slight 
‘gas of breaking after 25 days. He then 








referred to economics and gave the above 
comparison of the performance of the old 
batch oven with the new one. 

One contribution to the reduction in stoving 
costs per unit was undoubtedly the careful 
balancing between the extraction and circu- 
lation fans, for, if one notes the pyrometer 
reading when both doors are open, it is found 
that there is virtually no drop in temperature. 
“What is more,” said Mr. Lincoln, “‘the gas 
is so efficient that you can build up the oven 
temperature from cold in 6 minutes.” 
Brookhirst Igranic complimented the Eastern 
Gas Board upon their collaboration and ser- 
vice during the installation of the oven and 


its subsequent running in, and this is but one 
example of the co-operation between the In- 
dustrial Officers of the Area Gas Boards and 
manufacturers. These Industrial Officers from 
up and down the country meet regularly to 
exchange views, so that whenever a factory 
has a heat engineering problem, then by con- 
sulation with the Area Gas Board it can take 
advantage of this pooled knowledge. Indus- 
trial Officers, in addition, have the benefit of 
information received regularly from the In- 
dustrial Gas Information Bureau, which keeps 
in touch with new developments in gas 
utilization throughout the world. 


Scottish Gas Board, Edinburgh. 
Northern Gas Board, Newcastle-on-Tyne. 
North Western Gas Board, Manchester. 
North Eastern Gas Board, Leeds. 

East Midlands Gas Board, Leicester. 
West Midlands Gas Board, Birmingham. 
Wales Gas Board, Cardiff. 

Eastern Gas Board, Watford. 

North Thames Gas Board, London, W.8. 
South Eastern Gas Board, Croydon. 
Southern Gas Board, Southampton. 
South Western Gas Board, Bath. 


The Gas Council, 1 Grosvenor Place, London, 
S.W.]. 


Enter No. 171 on reply card 








June 10, 1960 THE ENGINERM@HE 


™BIBBY | 
: 
: o4/ @ = 


COUPLING | 


World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 


Spacer and others. 





. A Bibby 
Brakewheel Coupling 








THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, $.W.1 | 
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Three Stage Condensate | W 
Extraction Pump. a 
in 
tr 


THE MIRRLEES WATSON COMPANY LTD 


45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 
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We produce gears of all types and sizes to 


Customers’ own requirements. Our service also 


pincludes surface hardening, casehardening, heat 


| 








treatment, sandblasting, stretching and grinding. 


arlow and 
hidlaw Ltd 


GEAR SPECIALISTS 


Telephone: 





Machine cut gears up to 10° dia. 


SPUR GEARS 
SPIRALS 

SINGLE AND 
DOUBLE HELICALS 
BEVELS (STRAIGHT 
AND SPIRAL) 
WORM GEARS 
INTERNALS 

RACKS ETC. 


PENDLETON GEAR WORKS 
MANCHESTER 6 


PENDLETON 2285 (5 linés) 
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Air Tools operate over 
20 TIMES LONGER 
with 


MICRO-FOG 


lubrication 


Air operated screw drivers were tested under 
identical simulated working conditions. 





Complete failure occurred after an 
equivalent of only 10 weeks of 
operation! 














WITH NORGREN MICRO-FOG LUBRICATION 


Inspection showed only slight wear 
even after an equivalent of over 
4 years of operation — over 20 times 
longer. This means a big saving in 
air tool replacement costs. 





VE hed 40h ele 
MUl=j-iley-ware), 





Full details from: C. A. NORGREN LTD., SHIPSTON-ON-STOUR WARWICKSHIRE. Telephone: | 10 & 106 





COMPRESSED AIR NEEDS “419 EQUIPMENT 
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DIESEL, ELECTRIC & STEA 






GRAFTON CRANES LTD. — 
BEDFORD, ENGLAND. 
Established 1880 





Telephone: Telegrams: : 
2490 GRAFTON, BEDFORD 
















POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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At this plant near Kimberley, to produce 
one Ib. of diamonds about |1,000 tons of 
blue clay have to be worked. Every day, 
with faultless regularity, thousands of tons 


of tailings must be carried away. They 


travel with certainty on M&C conveyors, 


which are kept efficient by the idlers. 
These idlers, used for belt conveyors the 
world over, spin at a touch. They go on 
keeping out dust, mud, and rain, because 


they are sealed for long life. 


A unit of M&C stringer 
structure type 2, 


MAVOR & COULSON LTD 


Bridgeton Glasgow S.E. 
Olive Grove Road Sheffield 2. 
36 Victoria Street London S.W.I. 


<—One of many M&C conveyors taking the diamond 
tailings from a central plant to a thrower. 
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Fire Resistance 


-Gypsum Plasterboard 





Write for 


free brochure giving facts and 
diagrams concerning fire resistance 
and thermal insulation 


THE GYPSUM PLASTERBOARD DEVELOPMENT ASSOCIATION 
G.P.O. BOX 321, LONDON NW1 





Hot foot with the news 


Controlling fires cannot be 
solely a case of ‘‘mind over 
matter”’ and architects 

and builders must seek an 
inexpensive alternative. 
Those who-have got the 
message now look to Plain 
or Insulating Plasterboard, 
two very low cost lining and 
insulating materials —- both 
inherently fire resistant. 
Plasterboard not only 
possesses Class 1 surfaces 
(B.S.476) both sides, without 
requiring additional flame 
retardant treatment, but 
further recommends itself by 
strength, ease of handling, 
and a cost in the region of 
only 4d. a square foot! 


Of all the approved insulating materials 
INSULATING PLASTERBOARD 


is the cheapest by far—giving the essential 


Class 1 fire protection and thermal insulation. 


Its cost has in fact reverted to 1951 level. 
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ACETYLENE or 
PROPANE’? 


service 


and for the best 
Does your type of production call for propane? acetylene? 
or both? British Oxygen Gases give will you an unbiased 
answer. Because British Oxygen supply gases for all pur- 
poses, they can help you from experience to choose the 
most efficient, most economical gas for your particular 


BRITISH OXYGEN 


27 ST. JAMES’S PLACE -: LONDON : S.W.1 


“ ®Oo'’L.MAs/O 
ans W Si. 


ask British Oxyge 
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production needs. Only British Oxygen Gases have this 
breadth of experience and only British Oxygen Gases can 
offer you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from their nation-wide tanker 
fleet—and lend you storage tanks as well if you need them. 


GASES LIMITED 


A (B®) company 
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A DEGREE OF ACCURACY 
NEVER BEFORE ACHIEVED 


At pressures up to 1,500 p.s.i. and running 
speeds as low as 20 r.p.m., the Savery 
Annular Piston Pump maintains a 

positive, smooth and consistent flow. It is 
capable of infinite regulation between zero 
and maximum volume, and is in a class by itself 
for hydraulic control transmission, pressure 
lubrication, oil burner feed supplies, 
accurate metering processes, and other 
applications. 

The whole range of Savery Pumps is British 
made throughout. Let us know your 
requirements; our technical experts will 

be happy to make recommendations. 






SAVERY ANNULAR PISTON PUMP ® 
Adjustable volume type. A fixed 
volume version is also supplied. 








THOMAS SAVERY PUMPS LTD., BRACEBRIDGE ST.,BIRMINGHAM, 6. AST 1316/7 : 


rs 
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i -Scoo 
Parker Belt Loader with Power yi a 
Fitted with the Parker Power Scoops oi. a, 
loader enables one man to bd t : 
saves up to 75 per cent = 
Indispensable for loading (inerials, Strong 
stacking, stockpiling all kinds © nate ily move 
Coa for the toughest Work, 
about and ag = my discharge heights 
. mn. : i aci 
i ‘git Sin. to 12ft, in Maximus Power 
ith 20in. belt. shot 
gd Pe available for fitting to existing 
machines. 
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viADUCT WoRKS LEICESTER 
Write for details of this outstanding equipment. FREDERICK PARKER LIMITED 


PHONES: LEICESTER 6253! (10 LINES) 
LONDON: STAFFORD HOUSE, NORFOLK STREET, W.C2 








Depots at London, Cardiff, Sedgley (nr. Wolverhampton), Leeds and Glasgow. 
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The Oil 
Tanker Valve 
of the 
Future 


Proved under severe test conditions and by 
actual service trials, the Blakeborough 
‘Flexi-Ring’’ principle has emerged as the 
one complete answer to gate valve problems 
on oil cargo duty. In performance it sets a 
new standard for the future, not only in the 
tanker field but for a variety of other applica- 
tions where conditions of similar difficulty 
obtain. 





Dead-tight shut-off on both upstream and downstream 
faces. 


Leak-proof seating maintained despite grit, scale, etc., 
or body distortion due to pipe movements. 


Ease of operation. 


Simple replacement of ‘“Flexi-Ring” components if 
ever necessary. 








Enhanced durability. 








J. BLAKEBOROUGH & SONS LTD - BRIGHOUSE - ENGLAND 
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A 30-RB operating in 

the arduous conditions 

of a hard-rock quarry where 
excavator break-down can be 
disastrous and costly. Where. tr 
fact, Ruston-Bucyrus dependabilitv 
amply proves its worth. 


Dependability in service 
comes from qualily of engineering 


It is processes like the one illustrated here that ensure the 


complete dependability of Ruston-Bucyrus machines. Surface hardening 


TRUCK FRAMES 
FOR RUSTON-BUCYRUS 
EXCAVATORS ; : 
UNDERGO SPECIAL hardening of cone roller path by the progressive method under 


TREATMENT 


of swing-gear teeth, using oxy-gas flame techniques, also 


automatic control of optical pyrometer gives RB truck frames the 


resistance to withstand the most punishing operational conditions. 





RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 


Sales and Service Depots at Warrington and Taunton 





USTON - 
R Bucyrus 
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G.P.O 
use 1-C-T 
computer 


TIME OF STORES PROVISIONING CUT BY TWO-THIRDS 


“ 


Without the efficiency of their stores provisioning, G.P.O. tele- 
communications could never be the extremely competent public 
service that they are today. Every one of the 30,000 items stocked 
should be available immediately throughout the vast country- 
wide network; yet, to avoid locking up too much capital, no item 


must be overstocked. 


This is one of the world’s most 
formidable stock control jobs. 
With their advanced thinking it 
was natural that the G.P.O. should 
turn to electronics to increase 
their efficiency. They chose for 
immediate use an I-C-T 1200 series 
computer. This computer has been 
working fora year only, but it has 
already demonstrated its value as 
a tool for controlling a stock- 
holding worth £48 million. 


It accurately reviews thirty 
thousand items each month; indi- 
cates unbalance, excesses and 
shortages, and consistently assists 
in maintaining the stores holding 
at the practical minimum. In fact, 
as Mr. Bevins, the Postmaster 
General, said recently: ‘This com- 
puter has allowed us to cut by 
two-thirds the time taken to 
obtain the key facts we need to 
keep our stock of 30,000 different 
items of engineering stores ade- 


quately, but not more than ade- 
quately, replenished’. 


An I°C‘T computer 
can help your business, too 


It can make your wires hum faster 
by directly assisting your manage- 
ment and financial accounting, 
production control, or whatever 
your particular problem may be. 
A computer is certainly a major 
investment; but the dividend it 
pays is enormous. 


International Computers 
and Tabulators Limited 
for Britain’s most widely used 


commercial computers 
149 Park Lane, London W1 


rg. 
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MINION 





\*HARD WEARING 












*IN ANY METAL 





* ACCURATE so 


ww/ss 





for Catelogoe 





BRITANNIA WORKS | 
WARRINGTON + ENGLAND 
P.O. BOX 22 












ESTABLISHED 
1799 
Telephone 
WARRINGTON 3240! 
eg 








Telegrams 
GREENINGS WARRINGTON 
TELEX No. 62195 


NG 56 
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PLASTIC 
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CROSTHWAITE FURNACES and 
SCRIVEN MACHINE TOOLS LTD. 


York Street Ironworks, Leeds 9 Tel: 3241 /- 
32, Victoria Street, London, S.W.! a: boty 19a 
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teguitements 











OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs. per sq. inch. 


Prompt 
Deliveries 







Send for Illustrated Catalogue 


EAGLE & WRIGHTS 


(GAUGES) LTD. 





87 CARVER STREET 
BIRMINGHAM, | 


e: Central 8/96 


Telepho 
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LION 
2 2M! 
DROP FORGED 
SOLID STEEL 


STRAP 
CLAMPS 












ARMSTRONG 
STEVENS 


ee ee eee 


WILLENHALL 
STAFFS. 
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10 ton Steam Perma- — 

cont P i me. ty 
etre Gauge. ty: 

10 cone st y fe. cudien ' ee ee 
ropped; tons at ~ 5 Hy tons 

. 14 ft. radius tee at 22 ft. radius. 


3 Motor, electrical 



































Telegraphic Address: 
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ing, Leicester ’’ Telephone NNes.s 
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EAGLE “CHEMI! * SEALED’ 
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For perfect ‘originals’ and 
first-class prints always, work 
with TURQUOISE pencils. 
These unrivalled TURQUOISE 
qualities make every detail 
right, without omissions, 
ghost lines, fade-outs. 


SMOOTHNESS 
for swift effortless drawings and 
no flaws 


BLACKNESS 

the 100% Electronic graphite 
means crisp lines of maximum 
density 


STRENGTH 
needle points hold under greatest 


pressure, save time wasting 
sharpening 


DURABILITY 
the longest line remains constant 
in width 


GRADING 
17 precise grades from 9H to 6B 


Try Turquoise drawing leads 
available from 2B to 6H 


pencils 


EAGLE PENCIL COMPANY - ASHLEY ROAD - TOTTENHAM - N.!7 
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A NAME MADE FAMOUS FoR ¥& 
REPETITION MALLEABLE IRON © 
| CASTINGS OF PRECISION | 
AND QUALITY — & 









William Lee repetition malleable 
iron castings are backed by an 


William Lee & Sons ee eS 


When consistent accuracy counts 
— count on Lee. 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SONS LTD.) 





DRONFIELD °* DERBYSHIRE TELEPHONE : 2204 
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Learn about this new conception 
of smooth running 


_ Even load distribution 
300,000 r.p.m. 
shaft dia. m.m. 


All needles supplied to a tolerance of + 0.00004” 
on diameter. 


Maximum permissible speed 


HEAD OFFICE & FACTORY 


INA NEEDLE BEARINGS LTD 


Department E, Dafen, Lianelly. 
Tel: Lianelly 2056 & 2681. Telex 4816 


Ina Bearings are manufactured in Great Britain, France 
and Western Germany. 





CAGE GUIDED PLEASE WRITE FOR YOUR 


FREE COPY OF THE F. 


NEEDLE BEARINGS NEW CATALOGUE 1,301 
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WIND ALARM ANEMOMETER 






FOR USE ON 
CRANES, 
TRANSPORTERS, 
GIVES A DOCKSIDE 
WARNING STRUCTURES, 
OF WIND BRIDGES & 
SPEEDS AIRPORTS. 


Enquire for details— 
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ie MOTORISED VALVES 

H.P. SINTERED METAL FILTERS 

POWDER FLUIDIZING VESSELS 

STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staintess steet ) 
SPECIAL PURPOSE PLANT 





R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 
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7: + : 
< GAS ° OIL - CHEMICAL 


AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer’s own design and specification 








r, y y a? 
ee wa® 


Studding - Studs - Allthreads - Tie Rods 
TELCO LTD., 3 Newman Street, London, W.1. MUSeum 5701/4 
and 41-2 Ellis Street, Birmingham, 1. Midland 7421/3 
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FIRTOP WORKS, STOKE HEATH, 
F & A FIRKINS TD BROMSGROVE, WORCS. 
: . , Tel : BROMSGROVE 3246/7/8 


FIRTOP 



















Se 








Enter No. 303 on reply catl 








STEEL 
BRIG 


SHEARING + COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 








SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 


HOOPS AND STRIP - 


Vie S N ' 
fa f fe | 












MERCHANT BARS 
HT DRAWN BARS 





HALL BROS 


(WEST BROMWICH) LTD 


EAGLE WORKS- GREETS GAEEN 


WEST BROMWICH 


TELEPHONE: Tipton IGI1 -1oLiNES 
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AEI| Engineers 
talk his language...and YOURS 


Whether the eventual user of your product manufactures cars or bakes bread, 
whether he is a farmer or ironfounder, you will find that AEI understands his particular 
requirements. Up-to-the-minute thinking on user preference means that AEI engineers 


know your design problems, and when your product incorporates electric motors and 





control gear, they can give you valuable assistance. 





Extra selling point for your product 


Sales of your product ultimately depend on 
satisfaction with every part of it. Your customers will 
appreciate the well-known reliability of AEI motors. 
You and your customers will get the benefit. 





Associated Electrical Industries Limited 
Motor and Control Gear Division 
RUGBY & MANCHESTER, ENGLAND 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V 


AS418 
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built by 


A Francis 

water turbine 
designed by Boving 
and Company Lid. 


@, 
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BROTHERH 


Peter Brotherhood Ltd. 


have the capacity, backed by skill 


and experience, to 


build prototypes, pilot plant and 


full scale production 
machines for new projects 


or enterprises. 


PETER 


BROTHERHOOD 


PETERBOROUGH ENGLAND 
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BRITAIN’S BUSIEST IDLERS 


3 PULLEY FULLY 
TROUGHED IDLER 


Used throughout the standard 
run of the conveyor. The 
trough of the idler is deepened 
at the loading point to provide 
a high degree of automatic 
centralisation of the load. 











3 PULLEY IMPACT IDLER ¢ 


Used at every loading point to 
absorb the impact from heavy and 
sharp material, thus preventing 
damage to the belt. The cushioning 
effect is obtained by a series of 
rubber rings clamped endwise to 
present an unbroken surface to 

the belt. 








CAST IRON ROLLER (CUTAWAY SECTION) 


This cut away section shows the 
unique piston ring seal which 

\ provides complete protection for 
the bearings. This idler is spec- 
ifically designed for handling 
materials where abrasion must 
be resisted. 








DISC TYPE RETURN ROLLER 


Presents a limited area to the belt, 
thus preventing deposit build up. 

These rollers are especially successful 
when sticky materials are handled 





Sutcliffe Idlers ensure almost frictionless conveying with 
minimum maintenance. 
Please send for our comprehensive booklet, reference EN.86. 


Britains Best Conveyors 


RICHARD SUTCLIFFE LTD. HORBURY WAKEFIELD 
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UNIT DUST COLLECTORS 


A range of screen type fabric 
filters with self contained fan, 
motor and starter. 


These collectors are built K ¥ 4 
with 50 sq. ft. area and 150 
sq. ft. area. The volumes . 
handled are from 250 c.f.m. 
to 2,100 c.f.m. For further 
details of these collectors, send 
for our new leaflet, T.53 
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T54 TUBULAR FABRIC 
DUST COLLECTORS 


A range of tubular fabric dust collectors with integral direct 
driven tan. Where the headroom is limited, dust hoppers or 
base units can be fitted. 


These machines are built in a range of filtering areas from 
80 sq. ft. to 720 sq. ft., and standard volumes from 1,000 c.f.m. 
to 6,000 c.f.m. 


These are robustly constructed, high efficiency, dust collectors 


at low cost. Further details can be obtained by sending tor 
leaflet T.53. 





4 
Si 


AQUASPRAY WET TYP 
DUST COLLECTORS 


A Scroll Type wet dust collector with a two stage, self induced 
spray for higher collecting efficiency These machines are 
supplied complete with a power driven mechanical sludge 
ejector. 


The standard range is from 1,500 c.f.m. to 24,000 c.f.m., but 
larger sizes are available on request. Our leaflet T.49 gives 
further details of these machines. 


Send for leaflets to, 
TILGHMAN’S Ltd., 
Broadheath, 
Altrincham, 
Cheshire. 


A Member of the Staveley Coal & Iron Co., Ltd. Group. 
LONDON OFFICE: 1 Chester Street, S.W.1. 
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BEAUTY 
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colours. Write for further details. 





© 


FOR NEARLY HALF A CENTURY 


BRITISH ROLLING es oe LIMITED 


BRYMICEL STEEL WORKS P.O: BO x NOs DP TON: STAFFERS 
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GLASS PUMP 


These Q.V.F. centrifugal type Glass Pumps have effective 
fluon mechanical seals for successful handling of corrosive 
liquids; an impeller based on a vortex type inlet, and 
specially designed bearing chuck which holds precision 


ground impeller shaft. 


1 GLASS VALVE 


Special features of the Q.V.F. 
screw type |” Glass Valve 
include a fluon plug and 
bellows which eliminate any 
form of packed gland, and it 
is particularly suitable for 
handling corrosive liquids at 
working pressures up to 50 
Ibs. p.s.i. 


@ Descriptive folders of both items are 
available on request. 









The Cade pels sn Gloss ) 





> 3 #89 
DUKE STREET + FENTON ;: STOKE-ON-TRENT 
STAFFORDSHIRE 


TEL: LONGTON STAFFS 32104-8 ’GRAMS: Q.V.F. STOKE-ON-TRENT, TELEX 
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EGONDITIONE 


ALL TYPES OF TRUCKS completely 


tioned by fabricating new bodies ang 
replacement of all worn chassis Sections 
necessary. Bogey wheels and axles byj 


and machined to standard if Teyui 


AS N EW Quotations gladly submitted without 
tion. 


Collection and delivery by our own tra 


oe 
















Cg = 
By Appointment to 
H. M. THE QUEEN 


Agricultural Engineers 
W Dilloway Ltda 











P, W. DILLOWAY LTD 
oa ot ag iddlesex all ty p ys 


Telephone: Southall 6511 (5 lines) 


| 
Scottish Office & Works af) plaxt 


32 Burnfield Road, Giffnock, Glasgow 


Telephone: Giffnock 1125-6 and 


West Country Office & Works 
Teignmouth, Devon 


| 
Telephone: Teignmouth 1325 Ou p wont 
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DESIGNERS OF CLUTCH 
AND POWER TRANSMISSIONS 


see Ferodo First 

lor sintered metal 
. cermet friction 
linings 


when duties beyond the scope of conventional 





friction materials are called for 





ERODO FIRST 
OR LIGHT 
AND HEAVY DUTY 


ERODO LIMITED - CHAPEL-EN-LE-FRITH 
A Member of the Turner & Newall Organisation 








9/38 
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IN| L “l HIGHER HORSEPOWERS 


1| (0 


IN’ L : V-BELTS 
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= 
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5 
IN’ L U) = OUR CENTENARY YEAR 








... the answer has already started here 


The source of all significant V-drive developments 





We have made our own V-Belts since 1936, and our own pulleys 
since 1938. We have full control of and responsibility for 

the constant improvements put into both. Our Engineering 
Laboratory began its night and day work in 1951 testing, 
proving, discarding, discovering. Higher horsepower ratings 
came to Fenner V-Belt users from it in 1955 and 

Premium V-Belts using Terylene two years later. This 

significant leadership will soon be reflected in the 

British Standard horsepower ratings. 


Fenner drive starts with the Managing Director ; i 
dynamic, questing, never satisfied, looking to the next . 
nine years, and not at the last ninety-nine. 

The reason why Fenner makes better products for i 


everyone —and sets the pace. J. H. FENNER & CO. LTD « MARFLEET - HULL : 


BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, ‘ 
BURNLEY, CARDIFF, GLASGOW, HULL, LEEDS, LEICESTER, LIVERPOOL ry 
LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, NEWCASTLE, 4 
NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. Le 





LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH : 
Enter No. 381 on reply cant 
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THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 56/2 


PRESSINGS 
_ PRESSED SECTIONS 
COLD FORMEDSECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 



















All enquiries promptly dealt with 
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SPURS 
BEVELS RACKS 
WORM SCREWS 
WHEELS 
SILENT 
HELICALS GEARS 
CHAIN CHANGE 
GEARS GEARS 
Complete eng 
Supply pitches to 
Cutting Only 7ft diameter 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: ‘‘ Gears. ”’ 
Enter No. 392 on reply card 


CORBLIN 


DIAPHRAGM COMPRESSORS 
& PUMPS 

ALL PRESSURES UP TO 15,000 P.S.1. 
...for pure dangerous 
or corrosive 

gases and liquids 


%* No glands—therefore no losses. 










% Absolute purity of gas or liquid 
always maintained. 


%* Volumetric efficiency remains cone 


Write for Brochure and full details to cum: tne as 8 tel 


Sole Agents for the United Kingdom 


C. T. (LONDON) LTD. 27 Ashley Place, Westminster, 
London, S.W.1. Tel: Tate Gallery 8631 (6 lines) 
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CALL ON US 
FOR 


FABRICATIONS 


DESIGNED, DETAILED, 
FABRICATED AND 
DELIVERED TO MEET 
YOUR REQUIREMENTS 





onli 


General Fabrications in 
Mild steel and Stainless 
including Tanks, Hoppers, Chutes, 
Ducting, Chimneys. 





Staircases, Ladders, Platforms with 
handrailing and standards. 






My 


"I 


Small Industrial Buildings 
\ 


KINGSWINFORD 
ENGINEERING CL” 


2-4 BIRMINGHAM ROAD, CASTLE HILL, 
DUDLEY, WORCS. 


S606¢ 
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SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A” and ‘‘B”’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by 5ft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces, 
Sizes 8in. by S5in., 10in. by 5in. and 12in. by 8in, 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
**A”’ and ‘*B”’ in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 


Back and ‘‘l”’ Section types from 12in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S. 


Grade ‘‘A’’ and ‘‘B’’. Complete in wooden 
case. Sizes 4in. up to 16in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from 12in. by 6in. 
up to 72in. long. 















































DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


we LAPPING BLOCKS. Made from hard close- 

eee == grained cast iron surfaced on top and bottom 

7 ~taces and grooved for lapping. Complete with 

nee cover for each face. Sizes 6in. by 4in. up to 
ooX 


12in. circular. 


WINDLEY BROS - LTD 


06 CROWN WORKS 


CHELMSFORD - ENGLAND 
Telephone CHELMSFORD 2224 
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EVERYTHING FOR THE | 








PATTERN SHOP 





FILLETS 








| LETTERS 
“ af ALL 
“poLyriny | SIZES 
STYLES 
ALL IRON LEATHER FILLET 
DOWEL PLATES 
erie ae J.W.6€.J.PHILLIPS LTD. 
METAL PATTERNS POMEROY ST NEW CROSS LONCON SEIS 
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RESISTANCE STRAIN GAUGES 
By J. YARNELL, B.Sc., A.lnst.P. 
Price 12s. 6d. (Postage 6d.) 
This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of ) 
stress and strain in a surface. Ls 
Order your copy through your Bookseller or direct from:— 


ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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THESE THINGS DON’T HAPPEN 








These photographs show some typical instances of damage to ropes 
and associated equipment caused by mishandling, wrong fitting or 
neglect. In each case serious damage was caused to the Wire Rope 
and considerable expense was involved in replacement and loss of 


output. 
“Give Goud. Ropes a Chance” 


by reading the Martin Black series of leaflets which contain much 
useful and interesting information. We will be pleased to send 
your copy/copies on request. 


WIRE 
ROPES 







ARTIN, BLACK & CO. (WIRE ROPES) LTD., 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. =... 0. sss ase Telephone : COATBRIDGE 567 (Priv. Exch.) 
LONDON: “NUMBER TWENTYFIVE,” CURTAIN ROAD, E.C.2. ...  .......—«.. ~~ Telephone: BISHOPSGATE 6667/8/9 
LIVERPOOL: 31 N. JOHN STREET, 2... vs es wse ee,” Telephone : CENTRAL 0924 (2 lines) 
NOTTINGHAM: 640 WOODBOROUGH ROAD, MAPPERLEY. ... .. ....... Telephone: NOTTINGHAM 64397 and 66055/6 
NEWCASTLE-ON-TYNE: 13 SANDHILL, QUAYSIDE. ‘swe uss aes” wes” Telephone : NEWCASTLE 2-1282 
CARDIFF: THE EXCHANGE, MOUNT STUART SQUARE. ..._. Telephone: CARDIFF 32162 


ALSO; MARTIN, BLACK WIRE ROPES (CANADA) LTD., 2082 ALBERT STREET, MONTREAL, 3 AND 285 BERING AVENUE, TORONTO 18. 
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An ktxh ibition in itself... 
































JMACHINERY SHOWROOMS 
AT SHEFFIELD 


Others at: SILVERTON (LONDON) : GLASGOW - BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE _IT! 


Stand No. 55 at the Machine Tool Exhibition, Olympia, in June 





ALBION WORKS : SHEFFIELD 

‘PHONE 26311 (22 lines). | 'GRAMS ‘FORWARD SHEFFIELD’ 

THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, PHONE TEM 1515 


G.s6é. 
Enter No. 421 on reply card 
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...a Vital necessity for industrialists striving 


43 








TRADE \Sinedley MARK 
PAN GRINDING MILLS 

















to keep their share of expanding markets. Vital at all stages 





of production and distribution. Especially vital in loading 


REVOLVING OR STATIONARY PANS 


and unloading cargo vessels. Recognising this, PEREQRATEO OR $0LID SOTTONS 





progressive concerns all over the world are establishing OVER OR UNDER DRIVEN 
new facilities for shipping and discharging Smedley Brothers. I'¢ 
raw materials. Belper. Derbyshire. -——— 




















Telephone: Belper 12 

















And Simon Handling Engineers Ltd are providing 





: ae You make the wisest choice when 
them with the necessary plant . . . designing and erecting shipping Enter No. 432 on reply card you decide on a GEAR PUMP by 


: , ; Rotherham—the name is your 
terminals and intake plants for grain, coal, ores, sugar guarantee of the built-in qualities 


and other materials in bulk. STO RAG e you must have for the efficient 


Handling 


that spells trouble-free perform- 
FAST HANDLING at South 


ance. 
Shields, where Simon Handling 





Full information on Rotherham 
products, including the following, 
are yours for the asking. 

Time Lags, Instruments, Recording 
Clocks, Process Timers, Pressure 
Gauge Movements, Small parts for 
Engineering, such as Taps, Oil and 
Grease Cups, Oil Indicators, 
Unions, Nipples and Olives. 





Standard Tanks up to 12,000 gallons 


capacity supplied for Petrol & Bulk ¢ 

pny Storage with single, double 

or triple compartments. TR 
Special Tanks of almost any shape or OF coven tay 


size supplied to Customer’s require- 
ments, Write, telephone or call 


caove to discuss your problems, ROTHERHAM & SONS LTD 


OM ANG) | & MASON LTD. COVENTRY. _ Tele.: 28292 


PRECISION MANUFACTURERS SINCE 1750 


Engineers conveyors, bunkers, 
and hoppers loading out to 
railway wagons at 500 tons an 
hour, help to achieve a rapid 
turnround of ships bringing iron 
ore to satisfy the increased 
blast-furnace capacity of the 
Consett Iron Company Ltd. 


LEVENSHULME MANCHESTER 19 
Telephone: HEATON MOOR 6251 (5 LINES) 


Enter No. 433 on reply card Enter No. 434 on reply card 





























VALECTRIC, 


REGD. 


FAST HANDLING at Kitimat, 
British Columbia, where the 
first of two pneumatic plants 

supplied by Simon Handling 

Engineers Ltd for discharging 

alumina shipped to Aluminum 

Company of Canada’s new 
smelter set new records for fast 
handling, clearing 12,500 tons 
in 39 hours. 


VALVE 
ACTUATORS 


‘* Valectric ’ Actuators are available for power 
operation of all sizes of sluice and butterfly 
valves, penstocks, etc. They are readily adapted 
to existing valves. 


® AUTOMATIC OR 
REMOTE CONTROL 


® SENSITIVE TORQUE 
LIMITER FOR FULL 
PROTECTION 


@ ‘IMPACT CRACKING ” 
DEVICE 


® HAND-OPERATION 
IN CASES OF 
POWER FAILURE 





For fast handling, clean handling and accurate handling see 


Simon Handling Engineers Ltd 


STOCKPORT, ENGLAND 


STOKE- 
Telephone: Gatley 3621 Telex: 66-287 Telegrams: S.H.E.L. Telex Stockport pig A RTL, Py Ys ( ON. ) ETD 
48357 TREN a 


Head Office and Works: Kearsley Chambers, Stoke-on-Trent. Tel: 48627 
London Office: Hastings House, Norfolk St., Strand, W.C.2. Tel: TEMple Bar 5705 


SEND EOR 
PUBLICATION P.12 (E) 


No. 2 Valectric 
operating a 36” sluice valve. 
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Designed primarily for heavy duty milling 
the machine incorporates a milling sleeve 
which is carried in the ram. Cutters can be 
mounted on this sleeve or on the spindle 
itself. A facing head can be fitted to the flange 
of the milling sleeve. With the aid of the 
attachments many operations including drilling 
and tapping can be carried out at one setting 
of the component. Built in a range of sizes 
with spindle dia. up to Il in. The 6 in. spindle 
machine illustrated will be shown at Olympia. 


RAM TYPE fHotijoutal Milling & Boring Maching 









June 10, 1960 THE ENGINERS!H! 








ON STAND 
43 


GRAND HALL 


AT 


OLYMPIA 


JUNE 25—JULY 8 

















WILLIAM ASQUITH LTD. 
HALIFAX, ENGLAND 


Member of the Asquith Machine Tool Corporation | 








i 


j 








Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW.ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
Enter No. 441 on reply care 
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CROFTS 
HAVE 
BIG IDEAS 


ON GEARS! 
| 185° diam. 37° face width 5° CP 


We often find ourselves in this kind of company, 
because we specialise in heavy industrial gearing— 
Spur and Helical—Single and Double—for rolling mill 
equipment, steelworks plant, sugar and cement mill 
drives. 

We do, however, spend much of our time in lesser 
company, as large-scale manufacturers for all branches 
of industry. 

Our wide STOCK RANGE includes Spur and Mitre 
Gear Drives up to 70 h.p. and Bevel Gears up to 44 h.p. 
In addition, we produce Internal Gears, Racks and 
Pinions, Worms and Wheels, Spiral Bevels and 

Spiral Mitres. 

Customers’ blanks can also be cut, and gears 
manufactured to special order. 

Write for our handy illustrated pocket size catalogue, 
Publication 159, giving full details and tables. 


CROFTS (ENGINEERS ) LIMITED 








THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 
REGD. TRADE MARK Telegrams: ‘‘Crofters Bradford Telex’’ Telex 51186 
Re eh UR 





BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 


Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation 


Enter No. 451 on reply card 
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Coles Crane 


& 


tl) =a 


Carriers Are 
Specially 
igned 


2. 


a | 





ee eine teRt § 
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SPECIALLY DESIGNED CARRIERS 
Crane 2 af : ' The above illustrations show four- and six-wheel drive a 


designed to match differing travel and ground conditions, 


Duties se eee | 
A TYPIGAL 6-WHEEL DRIVE CHASSI 


: 
Coles carriers are engineered as perfect units for crit) au, 
service. They are not merely standard vehicles converted ; 
crane duties but specially designed chassis built to withsta 
the heavy stresses and shock loadings peculiar to crane 7 


Coles range of truck mounted cranes is the largest in Europe with 
lifting capacities up to 50 tons. Each unit is designed and built 
for top performance in its class and is the outcome of 80 years 
experience in the field of mechanical handling. 


Every Coles component is thoroughly tested for suitability to BARAK IRS POoOWE 
its task and each carrier is specially designed to withstand the 

rigours of crane duty. Reliability, pin-point-precision with speed, 

fast travel from site to site, built-in safety devices and low Power operated air brakes act on all wheels to provide 
operational costs—plus diesel-electric transmission are some of gradual and sensitive braking under normal conditions and 
the profit-making features which have won for these cranes a maximum safety in emergencies. In addition, a mechanical 
leading place in world markets. SEND FOR DETAILS NOW! parking brake acts on the rear wheels, 


Enter No. 461 on reply card 





* 
(o} US THE NAME THAT GARRIES WEIGHT 


CRANES B36 wes cel) (emmy ce) olelene- me mae ie) 


Head Sales Office: 143, Sloane Street, LONDON, S.W.1 
Sales and Service: LONDON, BRISTOL, BIRMINGHAM, MANCHESTER, LEEDS, NEWCASTLE, GLASGOW 





*Registered Trade Mark 








ARTICULATION 


Specially designed rocking beams centrally pivoted 
to the chassis frame plus generous tyre equipment 
provide optimum flotation and maximum tractive 


effort for arduous, off-the-road work. 
Coles RANGER 


DRIVER’S CAB 


Designed for maximum comfort and efficiency Coles chassis 
cab is equipped with simple, finger-tip controls, large, wide 
vision windows and fully adjustable seat. To suit climate 
cab-heating equipment can be fitted or fan and demister, 


\ at 
- 


AVaw, 
YAW aw 


Coles CONQUERER 


ae 
< Mm, 
“1 
* Fa aN te, 


Fan, 


SELF ERECTING JIB 


Coles self erecting jibs mean minimum idle time and 
consist of a gantry mast pivoted on the lower jib 
section and reeved into the derricking system. 
Jibs are pin-jointed to facilitate speedier length 


conversions. 


Each Coles revolves on a large diameter double live 
ring of steel balls running in hardened races. This 
double race ball bearing obviates the need for a 
centre-post and gives more even distribution of 


loading on the chassis frame. 


a: 





Fingeraip § crane controls 
s_handling 


Safe-load indicator for con- 


B clean, simple super- 
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Electrodes 
worthy of the welder 





SEND FOR 
YOUR COPY 
TODAY 














This new edition of the Pocket 
Electrode Guide provides full tech- 
nical information on the complete 
range of AEI electrodes. There are 
over 50 pages of useful facts and 
figures. May we send you a copy? 








i 

A 

p 

0 

V 

Cl 

Transformer Division f 

. ne £ 0 

Heating and Welding Department |, 

TRAFFORD PARK + MANCHESTER 17 F 

in - ‘“ ‘. . 

Associated Electrical Industries Limited 
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+B: 0: A: C | takes good care of you 


—with ILFORD Industrial B X-ray film 


High among the priorities of BOAC is safety. Behind the scenes at London 
' Airport is some of the world’s finest equipment, operated by highly trained 
) Personnel to ensure the reliability of every detail that contributes to safe 
Operation. 
| Where even the smallest foreign particle may imperil life, nothing is left to 
| chance. Complex units, such as engine oil coolers which cannot be dismantled 
for inspection, are therefore radiographically examined to detect accumulations 
, Of sludge, metal debris, and carbon particles which would spell danger if they 
circulated in the engine lubrication system. 
For this examination, British Overseas Airways Corporation relies on 
ILFORD Industrial B X-ray film. Ilford has a reputation for reliability. 


Entre No. 491 on reply card 








We 














250,000 = 


Cement Works is 


| ONS installations which have 
been giving trouble free 
service for many years. 


However large or small 


p er your lifting problem, 
annum 








Ss. H. HEYWOOD & COMPANY LIMITED 


REDDISH STOCKPORT CHESHIRE 
Telephone: Heaton Moor 2264. Grams: ‘‘Cranes’’ Reddish, Stockport 


London Office: 44/45, Tower Hill, E.C.3. Tel: Royal 1461. Grams: ‘‘Morimil Fen., London’’ 


typical of many Heywood 


Heywoods have the answer. 
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STEEL CASTINGS 












for all 


branches of 


se OTL 


engineering 





up to 75 tons 


in weight 





2000 ton Horizontal Press for 


the extrusion of Copper and 


Brass Rod, at the Witton 
Works of 1.C.I. Metals Division. 











THE DARLINGTON FORGE LTD 


Darlington 
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SEE US on Stand No. 3, Grand Hall, 
International 

MACHINE TOOL EXHIBITION 
Olympia, London, 25th June—8th July 













A revolutionary development in 





: C02 Shielded Arc Welding 


THE 


LINCOLN-(LOE 


TYPE GA3 


SEMI-AUTOMATIG 


HAND WELDING UNIT 


WITH FULL 


SPOT AND TACK 


WELDING FACILITIES = 


Spot, Plug and Tack 
Welding Nozzles (1 noz- 
zle shown fitted to stan- 
dard Hand Gun 





Type C.P.L. Timing Unit 
for Spot, Plug and Tack 
Welding 
























Occupying less than 6 sq. ft. of floor space, this compact 
unit offers these great features: 
* Completely self-contained. The Lincoln-Cloos C.A.3 Welding Unit in- 


corporates its own re-circulating water cooling system and gas bottle 
support. 


Highly efficient modern design Hand Gun — can be used for both semi- 
automatic seam and spot welding. 


* 
*& The special type C.P.L. timing unit and nozzle for Spot, Plug and Tack 
Welding (illustrated) can be easily fitted in a matter of minutes. 

*® Infinitely variable wire drive unit. 

* Wire feed rolls adjustable to suit wires of varying diameters. 
All these extra features plus the other advantages of CO2 Shielded-Arc Welding— 
rapid metal deposition, practically no formation of slag, excellent results in posi- 
tional welding—are available to you when you buy the LINCOLN-CLOOS 
type C.A.3 Shielded-Arc CO2 Semi-Automatic Welding Unit—the machine 
with the added PLUS of FULL SPOT AND TACK WELDING 
FACILITIES. Write today for further details to: 


THE AUTOMATIC DIVISION 


LINCOLN ELECTRIC CO LTD 


WELWYN GARDEN CITY + HERTFORDSHIRE (ekK0l 
Telephone: Welwyn Garden City 920 (5 lines) 4581 (5 lines) 


uc! 
Entre No. 521 on reply 
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ALL IN 
Cores 
Pr Cree... 


TO DO THE JOB BETTER! 








% 
z iy. 


Thompson L’Hospied go to great lengths in the 


cause of heat treatment ! 


Look at this Hearth-plate—all 12 feet of it—straight 





and true without a join, without a flaw. The perfect casting, 
Hearth-plate cast in 37/18 
nickel-chrome heat-resisting 


Steel to be used in Shaker- 
Hearth Furnace. 


in the right alloy, to do the job better. Another 
outstanding achievement by Thompson L’Hospied whose 


close association with the Furnace industry offers 





unique facilities for research and testing under actual 








conditions. 


Thompson L’Hospied 


AND COMPANY LIMITED 


Stourbridge * England 





A Member of the Incandescent Group 
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6X Portable cleaner with filter- 

i receiver as supplied to gas under- 
takings, chemical works or similar 

i industries where dusts and wastes are 

of great density. 


INDUSTRIAL 
VACUUM CLEANERS 





Sturtevant heavy-duty vacuum 
cleaners have a wide and successful 
application in Industry. In foundries, 
engineering, gas undertakings, 
power stations, chemical works, 
and factories of all kinds they 
thoroughly clean every surface, 
even where conditions are severe, 
dusts particularly heavy, and waste 
bulky. 


The regular use of these powerful cleaners 
ensures dirt-free conditions so essential to 
continuous production, the preservation of 
machinery and fittings, and the health and well- 





The 6X3, latest machine in the Sturtevant range, bein g of workers. ! 
is specially designed for operation in congested 6X Portable cleaner mounted on a fabricated 
areas. steel truck. Designed for heavy working condi- 
tions where there is complete freedom of move- 
2 : ment. 

Details of Sturtevant Industrial 

Vacuum Cleaners are given in 
publication E5014/5 which will be 


sent on request. 





SPECIALISTS IN 
All types of Fans 
Heating and Ventilation 
Air Conditioning 
Air Filtration 
Fume Removal 
Drying 
Dust Collecting 
Electrostatic Precipitation 
Pneumatic Conveying 
Industrial Vacuum Cleaning 
Crushing, Grinding, Screening 
and Separating 
Cathodic Protection 


(Stowe 

















A Sturtevant 6X portable cleaner driven by a 


The 8X Portable cleaner is particularly suited for 
petrol engine. 


foundries, engineering or similar heavy industries 
and is of ample power for use with fixed vertical 
rising mains. 





THE 





a ee 
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STURTEVANT ENGINEERING CO. LTD.,. SOUTHERN HOUSE, CANNON STREET, LONDON, E.CA 
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@ A Neumo Pump for ANYTHING that flows — 
The Larger Mark X 


10 times the capacity for 4 times the price 









The Mark X version of the already famous Mark IV 
‘“*NEUMO ”’ Pump Unit might justifiably be called the 
economy size.. For approx. 4 times the price and air 
consumption, 10 times the liquid can be pumped. 
Employing a larger version of the ‘‘ NEUMO”’ two- 
part motor, the pump itself is similar in basic design 
but has additional refinements made possible by the 
increased size including an overload device enabling 
maximum pump delivery pressure to be pre-set. 
Mark X Pumps can be supplied in Cast Iron, Brass, 
Stainless Steel and Tufnol. 

Write for full particulars to: 


NEUMO LIMITED 


South Coast Road, Peacehaven, Sussex. 
Telephone: Peacehaven 2115 & 3354 


ACIDS —ALKALIS — CHLORIDE 
FLUORIDES — GLUES — OILS 
HYDROGEN PEROXIDE — 
PAINTS — PHARMACEUTICALS 
FOOD PRODUCTS 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


CROSS British made produaw are snoeutantured If so please phone at once and allow us to quote, 
by an outstanding process used for the hardening and , : 
tempering of steel coils and rings. Covered by many Fully trained personnel are at your disposal. 


patents, this manufacturing method has enabled components 


to be made from wire and with superlative accuracy. MANUFACTURING CO. BARNET pe ETAL co. LTD. 


Where top standards are essential ( 193 8) LIMITED 


























you can rely on CROSS precision products. COMBE DOWN ‘BATH Elektron House, Brookhill Road, New Barnet, Herts. 
Wire thread inserts * Spring washers * Circlips and retaining SOMERSET * Phone: Combe Down 2355/8 Valaphens s Gen Sew 
rings * Steel piston rings * Jet engine labyrinths. Grams: ‘CIRCLE’ Bath 
Enter No. 552 on reply card Enter No. 553 on reply card 





SAD] QUALITY POWER TRANSMISSION EQUIPMENT 
is this man costing you money ? 





@ ELIMINATE MANUALLY Other Sadi Power Transmission products— 
OPERATED VALVES A.S. SAFETY COUPLINGS * SADIVAR 
@ INCREASE EFFICIENCY— VARIATORS:‘GEARED MOTORS: SPEED 
@ MOTORIZE WITH THE RX REDUCERS * HAULAGE CAPSTANS °- 
SERVO MOTOR— WINCHES ‘ MACHINE TOOL DRIVES 
@ OPERATION IN ALL POSSIBLE ; izati 
POSITIONS If you are concerned with motorization 


problems you cannot afford to be with- 
The RX is so designed for valve opera- out the world’s leading specialized 

Sa tion that existing as well as new valves journal on MOTORIZATION which 
can be inexpensively motorized without will be sent to you FREE on request. 
any structural alteration to the valve. 


The valve DOES NOT HAVE TO BE 








TAKEN OUT OF SERVICE while ' ; 
being adapted. — _—— Please send me your FREE i 
Standardize with SADI servo motors. f issue journal ‘MOTORIZATION’ ‘ 
NO LIMIT SWITCH SETTING : anh Seether detaite of , 
REQUIRED at installation. Seine a 1 
OPENING and CLOSING EN- ' NOE, TU rik Prat ala SR ‘ 
SURED even if limit switches are out i é 
of action. : Pee RELEASE ET : 
OPERATION IN ALL POSSIBLE ORE Re CERT ere oe i 
POSITIONS—Horizontal, Vertical or 1 t 
inclined at an angle. | 
SADI ENGINEERING CO. LTD. 
10-14 ANSDELL STREET, LONDON, W.8 Telephone: WEStern 7653 
Ke: | 
ok ses 2 ie : ; me Automatic or manual electric control of valves by RX Servo Motor: $rd to 7 h.p. 
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hose who have 


he experience to judge 


he best BUY KIDDE 


EXPERIENCE . . . whenever there is 
a fire—be it in Industry, on an airfield or 
in a ship afloat—there is a new lesson to 
be learned; new clues to more rapid detec- 
tion and suppression to be gleaned. 
The Walter Kidde Company, analysing 
these clues, is constantly adding to its 
unrivalled experience in fire detection 
and suppression. 


Experience proves the necessity of detec- 
tors specifically suited to the nature of 
the risk. Kidde’s range of over a dozen 
different detectors—with operating prin- 
ciples ranging from thermocouple to 
ultrasonic, from pneumatic to infra-red 
—enable experienced Kidde engineers to 
specify the best detectors for every type 
of risk. 








Kidde Extinguishing Systems : 
Specialists in inert gas extinguishing systems using carbon dioxide, nitrogen, CF,BR, 
products of combustion, and argon. 


THE WALTER KIDDE COMPANY LIMITED 


Northolt, Middlesex. Telephone: VIKing 6611. 





Kidde have overseas manufacturing facilities in: The U.S.A., Argentina, Australia, Brazil, 
Canada, France, Germany, Italy, Japan and Mexico. Over 500 recharging Service Stations 
throughout the world. 
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BARR Ex 
PMS RO RSTO scomano | 


Grams and Cablegrams : 
“BARR KILMARNOCK” 


Telephone : 
KILMARNOCK 791 


& Co. Lid. 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS, 
FLANGED COMPENSATING PLATES. 


FLAT COMPENSATING’ RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 


DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK, 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


London Office :— 
10, NORFOLK STREET, LONDON, W.C2 
Telegrams : TUBENPIPE, PHONE, LONDON 
Telephone: COVENT GARDEN 0315/6/7 
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CLYDE 
DOCKSIDE ; 








INCORPORATING . 
C.c. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 

by an electro-hydraulic transmission system. It has established 

new standards of smoothness, reliability, and operational speed 

for many ports. Built for hard work, long life and ease of 
aS maintenance, the Hydral-Luff could well 

reduce your handling costs. May we furnish 

you with further details ? 
Send for the Clyde 


ee | CHYDER 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 
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Whatever your fastening problem 

Wiley can make a bolt for it—and 

a nut too— 
ask them! 



















“To a chap like me — \ 


' and I'm proud of my work —my pencil’s 








my living. 
The pencils | use have to stand up to fast aah or 
hard work, their grading’s got to JAMES WILEY & SONS LTD., DARLASTON 
} be absolutely spot on —not almost Telephone: James Bridge 2692 
or nearly but bang on the dot every Ce eee ) 
time. MWS56 


The leads must hold their points Enter No. 572 om reply card 


and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 

and if | erase a line it must go cleanly — 
there’s no ‘furrow’ left in my paper 

so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 

my drawing —the print’s always first class." 





* What pencils do | use?” 





“Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep up my high standard?” 





For pumpin’, heatin’ n’ coolin’ 


sal 
¥ 4; & ie U 4 there’s no finer tackle than 
y 
DRAWING > Sees Aan. this P 
SAFRA 
(iP U M 





¥ PENCILS installation at 
REGISTERED TRADE 


Warnford Court by 
J me FP S| 


M. & J. Lossor & 
Company Limited 





% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 





SAFRAN PUMP DIVISION 
DRAYTON STREET, WOLVERHAMPTON. Telephone 25531 
atl Enter No. 571 on reply card Enter No. 573 on reply card 














McNEIL 


manhole doors 


for air-receivers, 


boilers, etc. 





HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: ‘McNeil, Glasgow” Phone: South 1131 
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AUTOMETRIG 


pumps 
for 
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many > 
purposes 


r 


CENTRIFUG Ato eee 
GEAR 
TURBINE 
@MINI-GEAR 
HAND - ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM = 
*DIAPHRAGM VACUUM 


@ =| H.P. 230 1/50 MOTORISED 


SINGLE & MULTI-STAGE 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 
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GULCALCOT 


ANTI-VIBRATION PADS 
and 

LEVEL- 

MOUNTS 


MAKE MACHINES MOBILE. 









The Oil Resisting 
RUBBER MACHINE MOUNTINGS 


Rapid 
? Levelling Tested and proved by years of usage. 
arm Check vibration, shock and noise 
: Make machine installations easy 
@ No Drilling fi s 
of Floors No fixing bolts required 


Save maintenance time and cost 
Combat nervous strain 
Isolate loads up to 4 tons per sq. fe. 


Standard Sizes : 18” x 18” x 5/16” 
36” x 18” x 5/16” 


When visiting the International Machine Tool 
Exhibition at Olympia, June 25th - July 8th, be 
sure to see our Mounts and Pads in operation 
on the various Stands of Wickman Ltd. of 
Coventry, also Hordern, Mason & Edwards 
Ltd. of Birmingham. Look for Stands 68 & 38 
respectively. 


@ Less Noise 


@ Less Nervous 
Strain 














incorporates the ) 
Anti-Vibration Pads 


VATE mov Vole bh mei ee on? 


For literature write or phone to the manufacturers: 






87-89 ABBEY RD. LONDON N.W.8. /&4 MAlda Vole 7574 
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* The diagram shows how 
the teeth of the inner member 
are “crowned” by a special 
profile grinding process. 
These couplings are manu- 
factured from high grade 
steel, in eleven standard 
sizes, and two types. 


In Wiseman gear type couplings provision is 


made for shaft misalignment. 


smoother running, less wear 


contact which in turn gives minimum backlash. 


Write for descriptive leaflet. 





type 





This means 


and correct tooth 








ALFRED WISEMAN & COMPANY LIMITED — 


Glover Street, Birmingham, 9 


Tel: VICTORIA 2216-7 | 


London Office: Carlisle House, Southampton Row, W.C.| | 
Tel: HOLBORN 7127 _ 
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Sole Manufacturers and Selling 


TUS ak Dui 


600 TON PLATE 
EDGE. CURVING 
PRESS — 

Tables 6’0” long. 
Can also be supplied 
in range of powers 
and table sizes. Com- 
plete with pumping 
equipment. 


200 TON 
HORIZONTAL 
BENDING AND 
STRAIGHTENING 
PRESS 


Complete with pump- 
ing equipment. 


1460 TON 
FLANGING AND 
DISHING PRESS 

Adjustable daylight 
from 13'0” to9’0” 
Column centres 15’ 
4a" x 8"-6". -Com- 
plete with hydraulic 
system. 


a ed 





300 TON 
HORIZONTAL 
WHEEL PRESS 


For wheels 4’ 4” dia. 
axles 9’ 6” long. 
Complete with pump- 
ing equipment. 


SCRAP METAL 
BALING PRESS 
(Steelworks type) 
Finished bales 24” x 
30” x 84” long (max.) 
Complete with pump- 

ing equipment. 


500 TON DOWN- 
STROKE PRESS 
60” daylight, 24” 

stroke, 40” square. 
Clear space on tables. 
Complete with pump- 
ing equipment. 


REED LOMBARD Mechanical & Hydraulic Draw 
Benches. 10,000 Ibs. to 350,000 Ibs. range. 

50 TON & 100 TON Progressive Dishing Presses— 
100 TON to 4,000 TON Miulti-Daylight Platen 
Presses with auto load & unload equipment —500 


TON Extrusion Press. 


Horizontal Type with self-contained pumping equip- 
ment—15 TON Laboratory Metals Extrusion Press— 
1000 TON to 5000 TON Hobbing Presses, Metal 
Swarf Cylindrical type Baling Press fixed or mobile 


Agents in ‘uate l 


Hydraulic 


type, Metal Powder Compacting Press. 


tor REED LOMBARD 


Equipment 


Reep BROTHERS .....--.. 


REPLANT WORKS, WOOLWICH INDUSTRIAL ESTATE, LONDON SE18. Phone: WOOlwich 7611/6. Cables 



































tube Drawbenches 


one 
requirements. 


: Replant, London. 
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ensure reliability in 
reciprocating units 


Lockheed hydraulic pumps, made by the 
Automotive Products Company Ltd., 
Leamington, have a world-wide reputation 
for reliability in the aircraft industry. 
They are used to actuate flying controls, 
landing flaps, wheel brakes and 
undercarriages. Constructional 
materials are an important factor 
in achieving reliability in the normal 
1000-hour period of operation during which, 
running at 3000 r.p.m. the plunger operates 

. 174,000,000 times. To withstand the wear 
associated with reciprocating units, the three 
per cent nickel case-hardening steel 
4S15 (En33) is specified for the cylinders. 





TYPICAL CORE MECHANICAL PROPERTIES OF The benefits to be gained from the more highly 
alloyed case-hardening nickel steels, such as EN 33; 
MOUNTING FLANGE 


st SHAFT 
oe = 
, Nou 
EN 34; EN 36 and EN 39 include ease of heat- jy 
treatment, minimisation of processing distortion, = otk MARK VI_ENGINE DRIVEN PUMP 
and general reliability. 


ARE GIVEN BELOW: 














Please send for our publications entitled, ‘The Mechanical Properties of 





Size HEAT TREATMENT paren ey izee Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’ 
1” dia. Oil quenched 860°C. 56-3 21-5 83 


wires MOND NICKEL 
3” dia, Oil quenched 860°C, 47-2 


20 92 
Water quenched 760°C, 























® THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, SWI 


y/ extra flow 
30/7, achieved! 


Enter No. 601 on reply card 
25,000 gallons of water flow through this treatment 
plant each minute, instead of 18,000 gallons ‘per min- 
ute, the originally intended capacity of the plant! This 
represents an extra flow of 30 per cent. 
Installed by Paterson for the Abbey Works of the Steel 
Company of Wales, it consists of a primary sedimenta- 
tion tank divided into six ‘canals’, and two secondary 
circular clarifiers of the Centrifloc type. The ‘canals’— 
each about roo ft. long by 15 ft. wide—are for the 
removal of oil from the hot strip mill effluent, while 
the two Centrifloc clarifiers treat the effluent after oil 
removal. The coagulants added to the water to assist in 
precipitating the lighter and colloidal impurities are 
themselves waste products from the mill processes. In 
this way the cost of treatment is kept down to the 
Although the plant normally operates with 30% over- 
load, as already mentioned, the oil content is reduced 
to a negligible quantity, and suspended solids to an 
average of 14 p.p.m., and even as low as § p.p.m., by 
using the clarification process without filtration. 





eo Ute 
- a 





Water recovery with two Paterson Centrifloc Clarifiers 


another Palerson plant for Industry 


THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2 





TO 


Enter No. 602 on reply card 














a. Sd 











THE ENGINEER 


No. 5446 


JUNE 10, 1960 


Vol. 209 





REPLACEMENT OF THE “ QUEEN MARY ”’ 


The summary of the report of the Chandos Commit- 
tee which was presented to Parliament on Wednesday, 
June 1, states that the committee has endeavoured to 
forecast future trends in trans-Atlantic travel having paid 
due regard to the effects of sea and air competition. Re- 
search has been carried out to determine trends likely to 
affect travel by sea and assess whether current reasons 
causing passengers to travel by sea will have the same 
impelling power in the future. Shipowners and other in- 
terests have been consulted and the committee has ex- 
amined, with the help of Yarrow Admiralty Research 
Department (Y.A.R.D.) ships of varying design concepts 
and sizes associated with a varied pattern of service. The 
opinion of the Cunard Company is given in the sum- 
mary; to meet air and sea competition from whatever 
source it recommends that it is essential that any replace- 
ment ship should be able to make the crossing in five 
days and be built to the highest possible specification. 
Such a ship, it is realised, would naturally be limited to 
the particular service envisaged, and, following discus- 
sions with the Cunard Company and in the light of pro- 
fessional advice, the committee concluded that the main 
particulars of an economic liner to replace the “Queen 
Mary” in the North Atlantic passenger service would 
be: gross tonnage 75,000; service speed 29.5 knots; length 
overall 990ft; beam 114ft; draught 30ft 3in and pas- 
senger capacity 2270. The cost of such a ship is given as 
between £25,000,000 to £30,000,000 towards which the 
Cunard Company can make available £12,000,000 from 
its Own resources, the remainder being loaned by the 
Government. 

On the question of financial arrangements the commit- 
tee has agreed with the Cunard Company that the upper 
limit of cost would be £30,000,000 and that the ship 
would be operated by the Cunard Company but owned by 
a separate company. Interest at 44 per cent would be paid 
on the loan from the commencement of service and there 
are provisions for redemption by operating a sinking 
fund and for depreciation, at one twenty-fifth of the cap- 
ital cost per year, and also for adjustment of the interest 
rate according to circumstances. 

Mr. Marples, in presenting the summary emphasised 
that the Government was in no way committed. But 
although Government money must be safeguarded and 
care taken to ensure that such money is used efficiently 
and granted for good and sufficient reasons it is hard to 
understand where any difficulty may lie. This is 
especially so when it is remembered that the building 
of “United States” was subsidised and that the liner 
“France” is being built with the assistance of the 
French Government. The commercial success of the 
“Queen” liners enabled the Government to be paid off 
and, apart altogether from the question of prestige, should 
there be no replacement of the “Queens” then the pre- 
sent Cunard Company’s share of the North Atlantic Pas- 
senger traffic, amounting to about 27 per cent, would 


pass to other companies with considerable loss in earn- 
ings, loss in taxation collected by the Government, and 
loss of employment for British seamen and craftsmen. 


SAFETY IN INDUSTRY AND ON THE ROAD 


Two documents which have come into our hands dur- 
ing the last week or two are both concerned with safety. 
One is the report of the Accident Prevention Committee 
of the Cement Makers Federation, which was set up ten 
years ago, and which is able to report that the annual 
accident rate in the industry is now one-half what it was 
when the Committee was formed. The other is a press 
release about a National Safety Contest sponsored by a 
number of large industrial Firms. More than £1,000 is 
to be distributed amongst the winners of this contest. 
Contestants, of whom there have been some hundreds of 
thousands, have to send in suggestions for promoting 
safety, more particularly in the home, in the factory and 
on the road. The contrast between the two documents is 
very marked. The first deals with the work of a body 
which has really studied how it is that accidents come 
about. There is very little tendency to criticise human 
beings except for their failure to wear protective gear 
such as reinforced boots and goggles. In relation to acci- 
dents its refrain is “seek out the cause, apply the remedy, 
and keep the whole subject under review.” In seeking 
out the cause it is accepted that human beings will be 
venturesome and will at times fail to exercise good judg- 
ment. The answer it has found is to so arrange ways of 
doing work, so to design machinery and plant, so to 
maintain gangways and stairways etc., and prevent any 
obstructions getting on to them, that the opportunities 
for accidents to happen are kept down. The other docu- 
ment reveals how the inexpert in the subject of safety 
tend very much more to blame people and their “careless- 
ness”. They assume quite correctly that the number of 
accidents could be much reduced if only people would 
take more care; but they fail to appreciate the immense 
amount of care people already take and that it is un- 
realistic to ask of any human being that he shall always 
be on his guard and that he shall always act with sound 
judgment. Three of the suggestions made, for example, 
are that coloured crosses should be painted on roads at 
spots where there have been accidents; that a device 
should be fitted to all cars that above a certain speed 
an indicator bearing the words “Speed Kills” flashes on 
and off; and that each year a “Sad Sunday” should be 
held as a day of national mourning on which all motor- 
ists as an “act of penitence” would leave their cars at 
home! The tendency to make a scapegoat of the motorist 
will seem to most motorists insulting. Act of penitence 
indeed! Knowing the roads of this country very well, 
knowing how hazardous they can be, knowing how much 
care needs to be exercised by all road users, not motor- 
ists alone, if the number of accidents is to be kept down, 
realising how frequently road users are required to make 
snap judgments, we tend to marvel not that there are so 
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many accidents but that there are so few! Though 
propaganda stressing the value of courtesy on the roads 
and books and articles educative in driving techniques, 
and road usage generally, may do a certain amount of 
good we prefer, on the roads as in industry, the approach 
of the Accident Prevention Committee of the Cement 
Makers Federation. The right approach is not to ask any 
particular class of road-user to carry the blame but to 
make the roads safer for everyone to use. We think it 
would be valuable if some of those who write and talk 
about road safety would go out humbly to see how people 
actually do behave on the roads (and then press for the 
roads to be designed accordingly) instead of preaching 
upon a high moral plane how they deem road users ought 
to behave. The Road Research Laboratory has consist- 
ently adopted that factual approach and as a result has 
made valuable suggestions for promoting safety on the 
roads. It is, too, worth noting the statistic that upon 
the motorway M1 so far there has been one solitary fatal 
accident. The reason is not that human beings are any 
more careful or less fallible in using that road than in 
using others, but that the opportunities for misjudgment 
upon it have been so very much reduced by its design. 


TELEVISION LINE STANDARDS 


In its report* to the Postmaster General published 
on June 1 the Television Advisory Committee recom- 
mended a phased changeover to 625-line standards for 
television in this country as a long-term programme, 
taking account of the interests of the viewers, the broad- 
casting organisations, and the radio industry. As far as 
viewers are concerned, the report does not hold out the 
prospect of immediate dramatic improvement in picture 
quality with the proposed standard and is noticeably re- 
strained in its forecasts of advantages to accrue in that 
respect. One of its main conclusions, in fact, does not 
go further than saying that ““625-line transmission making 
full use of a channel 8 Mc/s wide offers worthwhile 
improvements in quality over the present British 405-line 
transmission in a 5 Mc/s channel and has other ad- 
vantages”. Among the latter are the expectation that 
the gap between the two standards will widen as the 
technique develops; that maintenance of 405 lines would 
show the United Kingdom to a disadvantage in Euro- 
vision; and that 625-line operation with the use of an 
8 Mc/s channel would ease the problem of channel 
sharing with neighbouring countries. 

A factor as important as picture quality in the recom- 
mendation of a change in line-standards is that of addi- 
tional programmes. It would be possible to accommo- 
date a third 405-line programme in the present Band 3, 
but the v.h.f. Bands 1 and 3 between them could not 
accommodate three 625-line programmes. If, therefore, 
a change to 625-line standards were decided on, a third 
programme provided now on 405 lines in Band 3 would 
have to move eventually to the u.hf. Bands 4 and 5 
(470-582 Mc/s and 606-960 Mc/s) and further pro- 
grammes on any standards would have to be accom- 
modated in those bands. Advice was sought as to whether 
any extension of Band 3 was practicable within the 
foreseeable future but no hope could be held out that 
additional frequencies for television could be made avail- 
able in the v.h.. bands The committee was also in- 
formed that the spectrum adjacent to Band 3 is exten- 
sively used or committed for use in the United Kingdom 
and elsewhere by other services which cannot be dis- 
placed. At present the upper half of Band 5 is appro- 





*Report of the Television Advisory Committee, 1960. H.M.S.O. Price 1s. 
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priated for tropospheric scatter links, but this position 
may be reconsidered. 

Entry into the u.hf. Bands 4 and 5 would provide 
the last opportunity for the United Kingdom to change its 
line standards. It would also impose the eventual neces- 
sity of introducing 625 lines in Bands 1 and 3 in order 
to achieve a single standard, but the committee con- 
siders that “such a changeover is capable of achievement 
given a long-term programme in which the aim and 
phases are made clear to all concerned and as a con- 
sequence have the full co-operation of the broadcasters, 
the viewers and the radio industry.” The Radio Industry 
Council has stated that, given the need to go into Bands 
4 and 5, it is not opposed to the introduction of a 625- 
line system and would co-operate in bringing about any 
such changes that may be required. It is considered that 
a decision on definition standards in Bands 4 and 5 
should be reached before one on colour systems, but the 
committee thinks that future development in this field 
should be on the basis of a fully compatible system. In 
view of the long-term nature of the programme for 
changing line standards, the possibility has been en- 
visaged of technically satisfactory colour receivers being 
available before there is substantial coverage on the new 
line standards, but the committee is of the opinion that 
present technical and economic limitations make it un- 
desirable to introduce a colour television system in the 
near future. It holds that if 625-line services are to be 
introduced, it is desirable that colour should use this 
standard, and that it would not be helpful to introduce 
colour on 405-line standards on Bands 1 and 3 in the 
meantime. 

A foreword to the report emphasises that the Govern- 
ment has as yet reached no conclusions on it and that 
the existing 405-line services would need to be continued 
for many years. In the industry, no doubt, the report 
will stimulate the development of convertible receivers, 
taking advantage of plug-in printed circuit boards for 
scanning generator elements which would have to be 
changed. In this connection it is of interest that the 
video equipment of the new Studio 5 of Associated Redif- 
fusion, the opening of which is reported on another page, 
has been designed from the outset to permit a complete 
changeover of line standards in twenty minutes. 


MENTAL EVOLUTION AND ENGINEERS 


In delivering the Romanes Lecture in Oxford on May 24 
Lord Adrian, Master of Trinity College, Cambridge, 
spoke about certain factors which might influence men- 
tal evolution in man. It was immensely provocative of 
thought. He drew attention in particular to two factors 
about man’s modern environment which could influence 
or be influenced by the development of the brain. One 
is the existence of many different languages; the other 
the immense accumulation of knowledge in books and 
other publications. He seemed to think there will be little 
disadvantage to man if a multiplicity of languages per- 
sist into the future; on the grounds that the hindrance 
introduced into the conveyance of ideas from one mind 
to another may be outbalanced by the virtue that lan- 
guages, through the differing means of expression they 
provide, tend to direct thoughts into differing directions 
and thus to encourage men of differing tongues to adopt 
different ways of associating ideas together. Language, 
in fact, may prove to be an aid not a hindrance to the 
further development of mental agility. Nor was he de- 
pressed by the growing impossibility that anyone can be 
capable of assimilating by study all the knowledge avail- 
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able and continuously becoming available within any 
specialised field, not to speak of other fields. There he 
suggested man may rest content to know where to find 
any piece of knowledge he requires rather than attempt 
to have it all in the storehouse of his mind. 

Very possibly Lord Adrian was right in so far as he 
spoke for scientists only. But can such ideas be applied to 
engineering? We doubt it. For in the engineering of some 
advanced device contributions have to be made from a 
number of sciences and they have to be welded by design 
into a balanced whole. Moreover, in engineering, though 
teams of specialists may be employed to work out details, 
there must always be a designer in charge of the project 
and responsible for the thing as a whole. As the bounds 
of the specialised knowledge upon which an engineer can 
call widen, it must become more and more difficult for 
a designer to be sure that he has comprehended all that 
he ought to know. 

But there does seem to be just a hope that without 
having to go through the protracted process of evolution 
man may be able to improve the capacity of his mind. 
It is a strange fact, only recently discovered, that there 
are large areas in the human brain which appear to have 
no function at all! In mentioning them Lord Adrian 
said they have been referred to as “association areas” 
on the assumption that it is within those areas of the 
brain that man associates one idea fruitfully with another. 
But as these areas can be damaged, or even surgically 
removed, without any significant change being brought 
about in the behaviour of the sufferer, Lord Adrian 
cautiously preferred to call them “silent areas.” It may 
be, of course, that this large expanse of the cerebral sur- 
face does in fact, in Lord Adrian’s words give us “our 
mental agility, our universal ideas and powers of memory 
and problem solving.” But—we feel it very necessary 
to emphasise that Lord Adrian made no such suggestion 
—there may be another explanation. It is that evolution- 
ary processes having proved the value of brain power, 
man has acquired’a substantial reserve of brain capacity 
in case he should find it valuable in the future. How 
providential if he has! For can it be doubted that the 
ability to lead full and useful and enjoyable lives in a 
future complicated by an immense accumulation of 
knowledge would be much aided if reserves of brain 
power could be rapidly called into action as the genera- 
tions pass, to increase the pace at which the mind can 
learn and to improve its capacity for assimiliation and 
digestion of knowledge and the association of ideas. A 
prima facie case—though: by no means a strong one— 
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could, we think, be made out to show that something of 
the kind is already happening in this and other highly- 
developed nations. 


SOUTH-EAST NORTHUMBERLAND 


Local authorities in various parts of the country have 
for some time past been busy promoting schemes for 
the balanced development of industry within their areas. 
At different times in recent months we have referred to 
some of these schemes in these columns. For the most 
part, of course, they relate to areas in which unemploy- 
ment tends to rise above the national average and from 
which, on that account, people—especially young people 
—are migrating to those parts of the country where 
there is a high rate of industrial activity. The latest de- 
velopment plan to be announced is one which has been 
formulated for the Northumberland County Council. In 
particular, it is concerned with the south-east corner of 
Northumberland, wherein the majority of the county’s 
industry is concentrated. It is part of the North-East 
England industrial region which includes the North 
Tyneside area and the Northumberland coalfield. For 
long, as is well known, the major industries there have 
been coal mining, shipbuilding and marine engineering. 
But mining in the Northumberland coalfield has seri- 
ously declined and the shipbuilding and repair yards are 
much less active than they once were. The measure of 
uncertainty thus created makes it increasingly difficult 
for young people seeking employment to be absorbed. 
The plan which is now being promoted and publicised 
by the Northumberland County Council is to turn an 
area of 200 square miles in the south-east of the county 
“into a basic unit in which any industry can set up and 
in which almost any development is possible.” Thus, the 
aim is to bring about a fuller diversification of industry in 
an area which in the past has been dependent on coal 
mining and heavy engineering for its livelihood. When the 
details of the plan were announced at a Press conference 
in London last week, the Duke of Northumberland em- 
phasised that the county was able to offer “breathing 
space to industry.” He commented also on such import- 
ant matters as improving transport facilities and on the 
ready accessibility of the area to good educational est- 
ablishments. The wider distribution and diversification 
of industry in this country constitutes a well-nigh continu- 
ous process, and local authorities which take account of 
future possibilities and future needs of the people within 
their boundaries deserve success in their endeavours. 





** METEOROLOGICAL PROGRESS.” 


““ We are so often visited in these islands by violent storms, and at 
every visitation suffer such enormous losses, not only in our shipping, 
but likewise in the great engineering works that are in progress at 
various parts of our coast, that it behoves us to miss no opportunity of 
urging forward those scientific measures which promise to make us 
acquainted with coming storms long before they reach us. We must 
do the Board of Trade the justice of saying that they are, and have long 
been, far in advance of the public—that is, of coast engineers, seamen, 
and other interested persons—in their endeavour to extend and 
improve our knowledge of meteorological science. To Admiral 
Fitzroy, Chief of the Meteorological Department, in particular, we are 
indebted for even more than an active and liberal system of manage- 
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ment. Hitherto, however, it must be confessed, he has been indifferently 
supported by professional persons . . . . We do not, let it be understood 
repine because of the small advances which have thus far been made in 
the science of meteorological prediction. We know that the progress 
of this science of necessity depends in a great measure upon the 
voluntary and spontaneous efforts of scattered individuals ; and we 
know also that we have but so recently emerged from almost utter 
ignorance on this subject, and have held such brief possession of the 
scientific appliances which are essential to the meteorologist, that it 
would be vain to have expected any great practical benefits already. 
But admitting all this, we still feel that the interests at stake in this 
matter are so great, and the impulses to progress so noble, that it 
behoves us to do all we can in favour of the establishment of those 
agencies for which science and humanity both plead.” 
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British Exhibition in New York 


N exhibition of British products, stated 

to be the largest and most comprehen- 
sive of its kind to be held in the United 
States, was opened to-day by the Duke of 
Edinburgh at the Coliseum Building, New 
York. Great Britain is the largest exporting 
country to the United States, to which it 
sold some £360 million worth of goods last 
year, and this exhibition has been organised 
by the Federation of British Industries, 
through its subsidiary, British Overseas 
Fairs, Ltd., with a view to maintaining and 
further increasing this trading relationship. 
It is designed to show not only a cross 
section of British products for the domestic 
and industrial markets, but also various 
aspects of the British way of life and some 
of this country’s achievements on scientific 
and technical development. 

The complete area of the four floors 
covering some 390,000 square feet in the 
Coliseum Building is occupied by the exhi- 
bition and, in addition to an extensive range 
of consumer goods, which will attract the 
attention of the general American public, 
there is a representative selection of equip- 
ment of interest to industrial concerns. The 
exhibitors of industrial equipment include a 
number of firms already represented in the 
American market, whilst there are also 
several companies introducing their products 
for the first time in the United States. From 
the notes which follow on the industrial 
side of the exhibition an impression is given 
of the varied nature of the exhibits and the 
field of products covered. It might appear 
that some noteworthy British firms are not 
represented—this in most cases is not due 
to a lack of interest but to the fact that the 
firms are already trading in the United 
States where their products are well known. 


An impression of the Coliseum Building 
can be obtained from the photograph we 
reproduce, and its four exhibition floors 
extend rearwards from the lower part of the 
multi-storey building on the right of the 
square in the foreground. The first floor of 
the building is largely devoted to a display 
arranged by Government departments to 
show this country’s scientific and industrial 
achievements, and how they are being 
developed, adapted and applied in the light 
of modern needs. An outstanding feature 
of this part of the exhibition is what is 
termed the “ Rotunda” on which there are 
displayed some noteworthy British achieve- 
ments in the fields of invention and discovery. 
Included in the group are the “ Proteus” 
turbo-jet and the “Conway” by-pass jet 
engines, which can be compared with the 
first jet of Whittle, also shown. In the 
transport field there can be seen here a small 
diesel-electric locomotive, the “‘ Rotodyne ” 
vertical take-off aircraft and the “ Hover- 
craft,” whilst other exhibits of interest range 
from atomic energy plant to surgical 
machinery and instruments. 

Around this central exhibit are arranged 
stands dealing with banking, insurance, 
broadcasting, the Port of London Authority, 
shipbuilding and the iron and steel industry. 
The display of the shipbuilding industry has 
been arranged by the Shipbuilding Confer- 
ence and covers on two stands a total area 
of some 3000 square feet. By the use of 
models and photographs there are shown the 
activities and facilities of ten individual firms 
and groups of firms, and examples of the 
work of the British Shipbuilding Research 
Association and the Parsons and Marine 
Engineering Turbine Research and Develop- 
ment Association. The British Iron and Steel 





Aerial view of New York Coliseum 


Federation is also making extensive use of 
photographs and models to emphasise the 
quality of British steel and some of its many 
applications in the shipbuilding, aircraft, 
structural and other industries. 

On the second and third floors of the 
building there are the stands of individual 
firms making plant and machines for differ. 
ent branches of industry. One of the largest 
of these stands is occupied by Tube Invest- 
ments, Ltd., Birmingham, which firm js 
placing particular emphasis upon its facilities 
for making precision tubes in carbon, alloy 
and stainless steels. The tubes shown here 
range from 39in inside diameter down to 
0.00lin inside diameter and there .are also 
tubes in the rarer metals such as beryllium, 
zirconium, vanadium, tantalum and colunm- 
bium for special application. A _ represen- 
tative selection of tubular shapes includes 
extended surface tubing for heat exchangers 
and convolute tube with an extended surface 
as a helix or an annulus. Prominent upon 
the stand is a filigree of some 450 shapes and 
sizes of tube representative of the 2000 
shapes and sizes made by Accles and Pollock, 
Ltd. 

Rubery Owen and Co., Ltd., Wednesbury, 
with its group of companies comprising the 
Owen Organisation, already has close asso- 
ciations with a number of American enter- 
prises and exhibits have been selected to be 
representative of the products of the asso- 
ciated companies. The parent firm has for 
many years supplied components such as 
chassis frames, wheels and axle housings to 
the automobile industry, and an example of 
this class of product is shown by a heavy- 
duty trailer axle and a Shorrock super- 
charger. A ‘‘ Conveyancer ”’ battery electric 
fork truck of 2000 lb capacity with 20in load 
centres on the stand is typical of the con- 
struction of the various types and sizes of 
petrol, diesel and electric trucks made by 
Electro-Hydraulics, Ltd., an associate firm 
which also specialises in the manufacture of 
aircraft landing gear and hydraulic equip- 
ment. 

A display has been arranged by Renold 
Chains, Ltd., Wythenshaw, Manchester, to 
show the achievements since the invention 
of the bush roller chain in 1880 by the 
founder of the firm, Hans Renold. In this 
display the chain’s associations with major 
engineering developments are traced from 
the original patent to the latest application 
on nuclear power plant and the Jodrell 
Bank telescope. A representative range of 
transmission chains is accompanied by A.P.I. 
chains for oilfield applications, and a work- 
ing model demonstrates the accuracy of 
pitch and freedom from articulation of 
Renold chains. 


A photograph we reproduce shows on¢ 
of the two new, high-speed, high-pressure 
pumping sets of Towler Brothers (Patents), 
Ltd., Radley, Leeds, on the stand of the 
Metal Industries Group. In these sets 4 
pumping unit is mounted on each side of 4 
common motor on a fabricated baseplate, 
and each of these pumps is capable of an 
output power of 400 h.p. when running at 
1200 r.p.m. One set is designed to supply 
140 g.p.m. up to 50001b per square inch, 
and the other 105 g.p.m. in the pressure rangé 
5000 Ib to 70001b per square inch. Each 
pump is of axial plunger design with 4 
rotating swash plate and poppet valves. 
These pumping assemblies are split into 
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High-speed, high-pressure hydraulic pumping set 


three equal sections to enable one, two or 
three outputs to be taken from each unit. 
A gear pump which fills the ram cylinders 
also supplies oil for lubricating the moving 
parts. The vee design swash member has a 
pump body on each side to balance the high 
ram forces. All the operating parts on the 
pump body—including the ram and sleeve 
assembly, suction valve assembly and the 
delivery valve assembly—are designed on the 
cartridge principle to allow quick and 
economical removal and maintenance, 

The exhibits of the Vickers Group of 
companies cover a very wide field ranging 
from aircraft to printing machines, steel to 
tractors, ships to nuclear equipment, and 
microscopes to rolling stock. Most of the 
marine, aircraft and industrial equipment 
made by the firms in the group is shown 
by means of models and photographs. 

Motors ranging from } h.p. to 600 h.p. 
exported to North America by Newman 
Industries, Ltd., of Yate, Bristol, will be on 
show. The exhibits include a newly devel- 
oped brake motor incorporating an electro- 
magnetic disc brake. These brakes are 
applicable, for instance, to machine tools 
and hoists and can be built into any Newman 
fractional horsepower motors or industrial 
three-phase motors (drip-proof or totally 
enclosed) up to 40 h.p. A torque range from 
3lb to 120 Ib feet is to be covered. Other 
exhibits show vertical hollow-shaft motors, 
explosion-proof motors and lint-free machines 
for textile industries, and custom-built drip- 
proof motors for the oil industry. Sales in 
the U.S.A. are handled by Newman Electric 
Motors Inc., and all motors comply with 
American electrical and dimensional stan- 
dards. 

The ‘“ Helixyn”’ position control system 
for the electronic control of machine tools 
is the subject of an exhibit by Associated 
Electrical Industries, Ltd., 33, Grosvenor 
Place, London, S.W.1. This system enables 
positioning of tool slides to be effected auto- 
matically to an accuracy of 0-0001in. 

The measuring element consists of a 
l3in diameter bar and a short sleeve which 
fits over the bar but is not in contact with it. 
The two parts, which are provided with 
conductive paths in the form of interlaced 
helices, are mounted on the machine tool 
80 as to pick up the relative movement to be 
controlled. In use, one of the elements is 
excited electrically by appropriate voltages 
set up in accordance with an input number, 
and this results in an electrostatic misalign- 
ment of the elements, producing a signal 
voltage in the other element which can be 
ace to a servo system for moving the 
ool. 

The exhibit (illustrated above) comprises 
laboratory apparatus arranged to accept 


decimal input defining a position to one 
ten-thousandth of an inch, and to show that 
the combination of digital/analogue con- 
verter and “‘ Helixyn ’’ may be used to carry 
out mechanical positioning to an order of 
accuracy consistent with that of the input. 
The model also demonstrates that the 
“* Helixyn ”’ is sensitive to relative rotation 
of its elements and that this characteristic, 
though not essential to the functioning of 
the system, may be used, for example, for 
setting of the mechanical datum. 

Another A.E.I. exhibit shows an infra-red 
radiation pyrometer suitable for service in a 
production line and designed to give consistent 
readings with an accuracy of -+ 2 per cent. 
The pyrometer consists of two units, viewing 
head and control unit, each in a strong metal 
case. The viewing head contains a lead- 
sulphide cell located behind a rotating 
“chopper” disc so that it is irradiated 
alternately by the heated surface and the 
light from a tungsten comparison lamp. The 
instrument is calibrated on the resultant 
alternating current emitted by the cell, a 
zero being established when the level of 
radiation from the two sources is the same. 

The main advantages of the instrument 
are the wide temperature range covered, 


** Helixyn ”’ position control for machine tools 


i.e. from 150 deg. Cent. (black heat) to 
1200 deg. Cent., or 2000 deg. Cent. with 
infra-red filter ; and its instantaneous res- 
ponse and operation remote from the 
subject, which enables it to be used on 
moving objects where thermocouple con- 
nections would be impossible. Its uses in 
the steel industry, for example, include 
such applications as the temperature measure- 
ment of ingots, bars and strips, especially 
during rolling operations, where the tem- 
perature of the steel is highly critical. It 
may also be used for temperature checks 
on such things as car brakes and locomotive 
axleboxes, and for many furnace and glass 
melting applications. 

Several firms active in the telecommunica- 
tions industry have exhibits which include 
examples of their contributions to cable and 
other links between Britain and the American 
continent. Standard Telephones and Cables, 
Ltd., Connaught House, Aldwych, London, 
W.C.2, is showing a 60-circuit submarine 
telephone repeater designed for the cable to 
be laid between Canada and Britain next 
year. Submarine Cables, Ltd., Telcon 
Works, Greenwich, London, S.E.10, has as 
the main feature of its display a part- 
sectionalised exhibit of a  120-circuit 





Installation at the Admiralty, London, of the STRAD automatic electronic telegraph relay system 








Battery electric dairy vehicle designed for Canadian and American 


conditions 


submerged repeater as now being constructed 
by the company to the order of the Canadian 
Overseas Telecommunication Corporation. 
A specimen is being shown of the armourless 
lightweight coaxial cable designed by the 
British Post Office and developed by Sub- 
marine Cables, Ltd., for the deep-sea section 
of the Britain-Canada cable. (See our 
September 18, 1959, issue, page 273). 

Among its exhibits of general communica- 
tions interest, Standard Telephones and 
Cables, Ltd., has displays illustrating the 
working principles and components of its 
STRAD automatic electronic telegraph relay 
system which we illustrate on page 963. 
This system has as its essential feature a 
magnetic drum on which all incoming tele- 
graph messages are stored before being 
re-transmitted to the appropriate outgoing 
channels. The drum also stores information 
required for routing of messages, message 
number checking and issuing, and certain 
timing functions required by the associated 
circuitry. A complete drum store consists 
of four sub-drums (one of which will be 
shown) giving a total recording area of 
930 tracks. Each track will store up to 
2000 binary digits of information or 280 tele- 
graph characters. Within the STRAD 
equipment messages are handled at 83,000 
words a minute. Incoming messages from 
a number of circuits are recorded on one 
position of the drum, transferred at high 
speed when complete to a central storage 
portion, and, as soon as a line to 
destination becomes free, are transferred at 
high speed to the appropriate outgoing 
position of the drum. From here they are 
transmitted at normal line speed to the 
appropriate terminal. The demonstration at 
New York shows how messages are mar- 
shalled into priority order for re-transmission 
irrespective of times of receipt. The fully 
transistorised logic circuits of the system are 
also shown. 

Communications devices are found among 
the semiconductor exhibits by the Electronics 
Department, Ferranti, - Ltd., Hollinwood, 
Lancs, including the recently introduced 
double-diffused meson silicon transistors (see 
our February 5, 1960, issue). This depart- 
ment is also showing a new X-band trans- 
mitter oscillator-amplifier pair with a 
four-cavity klystron amplifier capable of 
2000W output in the 16 Mc/s frequency 
range. 

One of the lightweight teleprinters des- 
cribed in our March 235 issue, built by Creed 
and Co., Ltd., Telegraph House, Croydon, 


Surrey, is seen in operation in the official 
British Government exhibit. A character- 
istic of this 35 lb instrument is that the paper 
carriage is stationary, while the typehead 
moves. The use of this teleprinter in 
conjunction with a transistorised radio 
receiver for weather report reception in 
aircraft on the North Atlantic route was 
described in our issue referred to above. 

Long-distance trunk dialling for public 
telephone subscribers is represented on the 
stand of the Automatic Telephone and 
Electric Company, Ltd., Stowger House, 
Arundel Street, London, W.C.2, by a work- 
ing demonstration of an electronic register 
translator as developed for subscriber trunk 
dialling in Britain (THE ENGINEER, Novem- 
ber 20, 1959, page 651). The A.T.E. group 
is also showing carrier telephone channelling 
equipment, a transistorised buried repeater 
for small-core coaxial cable, a v.h.f. equip- 
ment for linking isolated communities with 
a telephone network, and other line com- 
munications exhibits. 

In the field of battery electric traction, the 
exhibit of Smith’s Delivery Vehicles, Gates- 
head-on-Tyne, introduces a U.S. model of 
the company’s “Commuter” vehicle as 
already operating in Canada. This vehicle 
can be seen in the photograph we reproduce, 
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Rotary straining equipment for removing microscopic suspended matter from 


water supplies 


and is designed for driving standing or 
seated, the swivel seat leaving the cab unob- 
structed for convenience in making house- 
to-house deliveries. These vehicles have a 
parallel-series battery control system as 
described in our December 4, 1959, issue. 
The maker’s state that it is intended to form 
an American company for the service and 
distribution of Smith’s N.C.B. electric vehicle 
in the United States, corresponding to the 
Canadian company founded after the 
Toronto Fair of 1952. Examples are also 
shown of Smith’s “ Routevendor’”’ mobile 
shops with petrol or diesel chassis, the 
export of which would be handled through 
the U.S. organisation of the Rootes Group. 

Many of the products of the Dowty Group, 
Ltd., of Cheltenham, have been marketed 
for some time in the United States, and its 
exhibits include a representative selection 
from the wide range of hydraulic equip- 
ment made by the firm. These products 
range from hydraulic pit props to aircraft 
undercarriages ; hydraulic transmission 
systems for vehicles to flying control systems ; 
and jet-propelled boats to railway vehicle 
automatic coupling gears. 

The stand of Imperial Chemical Industries, 
Ltd., Millbank, London, S.W.1, is designed 
to depict some of the company’s most 
important research achievements over the 
years, and to show how it is not only playing 
a vital role in the British economy, but also 
developing its trade overseas. The central 
piece of the stand is a giant molecular model 
encased in a “ Perspex” sphere, with 
engraved panels describing specific achieve- 


ments in medicine, agriculture, textiles, 
nuclear engineering, plastics and _petro- 
chemicals. 


I.C.I., Britain’s leading chemical manu- 
facturer, is one of the largest industrial 
organisations in the British Commonwealth 
and the second biggest chemical company 
in the world. Since 1948 this firm has spent 
about £400 million on new plant or additions 
to existing plant in Britain alone. It has 
4500 research workers engaged in more than 
a dozen groups of laboratories, and five of 
the seven major dyestuffs discoveries of the 
last forty years have come from _ these 
laboratories. 

In presenting new metals for nuclear 
engineering on the stand it is pointed out 
that I.C.I. operates Europe’s largest plant 
for the production of wrought zirconium 
and zirconium alloys, and has also built the 
first plant in Europe for the production of 
wrought forms of beryllium. 
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Both ‘“ Alkathene” and ‘“ Terylene”’ 
are featured on the stand, and it is recalled 
that the invention of polythene (known in 
the United States as polyethylene) by I.C.I. 
chemists in 1933 revolutionised the plastics 
industry, whilst “‘ Terylene ”’ polyester fibre, 
discovered by two British chemists in 1941, 
is now not only an important clothing fabric 
but also an industrial fibre of great versatility. 

Valves are being exhibited by a number of 
well-known British manufacturers, including 
J. Blakeborough and Sons, Ltd., Brighouse, 
Cockburns, Ltd., Cardonald, Glasgow, 
Alley and MacLellan, Ltd., Polmadie, Glas- 
gow, and Glenfield and Kennedy, Ltd., 
Kilmarnock. The exhibits of Alley and 
MacLellan, Ltd., are representative of the 
range of valves the firm makes for the oil 
industry and complying with American 
standards. One of its valves of recent design 
for oil tanker service, which is shown in our 
illustration, embodies a readily replaceable 
flexible O” ring seating on the wedge 
faces. These rings ensure positive sealing 
and easy operation under all conditions of 
service. A 4in bore, class 300, tilting disc 
design check valve shown is in cast carbon 
steel with a 13 per cent chrome steel trim, 
nitrided seat rings and trunnion pins. It is 
intended to provide minimum head loss 
together with rapid non-slam closure and is 
suitable for installation in the delivery lines 
of high-capacity pumping plants. 

Together with examples of its valves 
Glenfield and Kennedy, Ltd., is showing 
rotary straining plant designed for the 
removal of microscopic suspended matter 
from public utility and industrial water 
supplies and effluents. We illustrate one of 
these strainers, which is fitted with an electro- 
hydraulic variable speed drive and has a 
straining fabric with 165,000 apertures per 
square inch. Recently the firm received an 
order for several large strainers of this design 
for the first stage of a project handling 100 
million gallons a day. 

The diesel engines made by Perkins 
Engines, Ltd., Peterborough, are already well 
known in the United States and its display 
includes four- and six-cylinder units for 
industrial, transport and marine use as well 
as the two-stroke, two-cylinder outboard 
motors of American design the firm is now 
making. The firm’s ‘“ P4/203” diesel 
engine, developing 62 b.h.p. at 3000 r.p.m., 
is being increasingly adopted for taxicabs 
in America and other countries, and is being 
specially featured upon the stand. Another 
engine which will attract particular 
attention is the ‘‘ Four 99’ which develops 
43 b.h.p. at 4000 r.p.m. when used in auto- 
mobiles and 32 to 35 b.h.p. at 3000 r.p.m. 
as an industrial unit. 

Visitors concerned with handling and 
loading problems will find the portable, 
self-erecting ‘‘ Colossus” gantry crane 
developed by Anderson Clyde Engineers, 
Ltd., Chadderton, Lancs, of particular inter- 
est. These cranes, which are made in capa- 
Cities of 1 to 20 tons, can be erected and 
dismantled by two men in a matter of minutes 
and they require but little space for storage 
Or transport when dismantled. Such cranes 
Consist of a simple girder cross beam along 
Which a pulley block runs, and two telescopic 
legs pivoted to each end of the beam are 
Castor mounted. When erecting the crane 
the legs are pinned to the cross beam, the 
respective pairs of legs at the ends of the 
eam are pulled inwards by a cable winch 
to raise the beam and then locked at the 
required spacing by tubular cross members 
to provide a rigid structure. The width of 
the span can be varied by using cross beams 
of different lengths and the working height 





** Move-on ”’ self-propelled staging 


set by adjustment of the telescopic leg length. 

Another simple but very useful product 
of this firm is the ““ Move-On ” self-propelled 
staging illustrated on this page. This staging 
of light metal construction has a platform 
adjustable on seven working heights, up to 
8ft 6in, and it can be traversed along by a 
handle at platform level which rotates one 
of the wheels through a shaft and gearing. 
A simple screw brake locks the drive shaft 
when the staging is in position and, to 
enable the unit to be manoeuvred without 
need for the user to descend, the front axle 
is pivoted and steered from a handle on the 
platform. The platform is Ift 7in by 2ft 
and is designed for a working load of 250 lb. 

The display of engineers’ tools arranged by 
James Neill and Co. (Sheffield), Ltd., is 
headed by a selection of “ Eclipse” high 
speed steel hacksaw blades with hacksaw 
frames and special saws. The No. 66 general 
purpose saw which is being featured for the 
first time in a public exhibition in the U.S.A. 
is an entirely new conception in saw design. 
This saw has a specially shaped tungsten 
steel blade which can be adjusted through a 
series of nine different positions in relation 
to the handle and it will cut wood, metal, 


Position control equipment 
fitted on a machine tool 
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plastics, cement boards, hard rubber, bone, 
fibre glass, &c. 

An electric muffle furnace fitted with 
“Crusilite”’ silicon carbide elements is 
shown by the Morgan Crucible Company, 
Ltd., Battersea Church Road, London, 
S.W.11, together with ““ Morganite ’’ heavy- 
duty resistors for high-voltage circuit breakers 
and transformers, sealed potentiometers and 
brush holders. The firm of Q.V.F., Ltd., 
which specialises in the manufacture of 
engineering and chemical glass products, 
has on its stand what is claimed to be the 
largest all-glass condenser yet made and the 
largest glass flask to be blown. This con- 
denser has an area of 60 square feet and the 
flask a capacity of 200 litres. 

The exhibition of special lubricants by 
Rocol, Ltd., Swillington, Leeds, is designed 
to emphasise the firm’s molybdenum disul- 
phide lubricants. Its display includes special 
radiation resistant lubricants, developed as a 
result of work in connection with Calder 
Hall and other nuclear power stations, and 
the R.T.D. cutting compound used for 
difficult machining operations on advanced 
engineering metals. 

The exhibits of Coventry Climax Engines, 
Ltd., Coventry, include some of the firm’s 
latest high-performance, lightweight portable 
fire-fighting pumps, a selection of fork-lift 
trucks and a prototype of the ‘ Godiva ” 
45 h.p., four-cylinder, four-stroke outboard 
engine. Side-by-side with the 1911 G.W.K. 
car—the engine of which was produced by 
the company’s founder, when the motor 
industry was in its infancy—is one of the 
record-breaking 24-litre engines which 
brought the Cooper-Climax team to victory 
in the Formula I World Constructors 
Championship last year. 

An outstanding piece of automatic mach- 
inery of British design which is shown in 
operation is one of the new Mark 8 cigarette- 
making machines of the Molins Machine 
Company, Ltd., Evelyn Street, London, 
S.E.8. One of these machines was described 
in some detail in our issue of June 12, 1959, 
and they are capable of producing up to 
1500 non-filter cigarettes or 1300 filter tip 
cigarettes per minute. 

Tractors shown by the Ford Motor Com- 
pany, Ltd., Dagenham, and Massey-Ferguson 
Ltd., 35, Davies Street, London, W.1, are 
fitted with a range of the industrial and 
agricultural implements and other equip- 
ment which has been developed to adapt 
these versatile machines for so many duties. 
An area of some 7000 square feet has been 
acquired on the third floor of the building 
by the Society of Motor Manufacturers and 
Traders, and here there is shown one model 
of car from the range being sold by each 
British manufacturer in the United States. 
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Advanced Gas-Cooled Reactor at 
Windscale 


No. I 


An Advanced Gas-Cooled Reactor (A.G.R.) is being built by the U.K. Atomic 
Energy Authority at Windscale to serve as a prototype for future power station 
reactors. This A.G.R. has a thermal rating of \OOMW (27.3MW net electrical). 
Part of the uranium dioxide fuel will be clad in beryllium, part in stainless steel. 
The installation provides for breakdown and inspection of irradiated fuel. 
Supporting and complementary experiments at Windscale include sub-critical 
assemblies and “HERO” a hot experimental reactor of zero energy. 


HE Advanced Gas-Cooled Reactor 

(A.G.R.) which is being built for the 
United Kingdom Atomic Energy Authority 
at Windscale in Cumberland is the next 
stage in the logical development of power 
producing reactors originating from the 
Calder Hall design. Hitherto the British 
programme for nuclear generating stations 
has been based on the Calder Hall reactor 
system, using the same fuel (natural uran- 
ium) sheathed in the same kind of material 
(magnesium alloy) ; the main progress has 
been by “ optimisation ” of the reactors for 
power generation and a number of engineer- 
ing improvements. 

Some further gains, resulting mainly from 
other engineering refinements, are to be 
expected, but the development potential of 
fuel elements of natural uranium clad in 
magnesium alloy is limited by the rate at 
which heat can be produced in the fuel 
and by the temperature to which the coolant 
can be heated. In practice the fuel rating is 
limited to about 2-5MW per ton of fuel 
and the surface temperature of the fuel 
elements cans to about 450 deg. Cent. 
Any substantial increase would incur the 
risk of approaching the alpha-beta phase 
change in the uranium (at 660 deg. Cent.) 


and loss of strength in the can and the 
possibility of failure to contain the fission 
products. These considerations effectively 
limit the power which can be generated in a 
reactor of a given size and the efficiency of 
conversion to electricity through the steam 
cycle. 

Accordingly any major improvement in 
fuel rating or reactor temperature (and, 
therefore in power yield per unit size of 
reactor) requires a change in the fuel and its 
canning and such a change is envisaged in 
the A.G.R. It is proposed to avoid the 
effects of phase change in the fuel by using 
uranium oxide instead of metallic uranium 
and to avoid loss of strength in the can by 
making it of a more refractory material than 
““ Magnox.” Two materials are to be tried 
in the A.G.R. : the first is beryllium, which 
absorbs few neutrons but is untried as a 
structural material; and the second is 
stainless steel, the mechanical properties of 
which are familiar, although it is less satis- 
factory than beryllium as a reactor material. 

These changes in materials pose new 
problems. For example, because uranium 


oxide is worse than uranium as a conductor 
of heat, the fuel rods must be made much 
thinner than the present ones. 


The pro- 





1—Reactor vessel. 

2—Cool gas entering core. 
3—Fuel elements in core. 
4—Hot gas leaving reactor. 
5—Ducting. 

6—Heat exchangers (four off). 
7—Circulator. 


8—Refuelling machine. 

9—Fuel access tube through containment building. 
10—Containment building. 

11—Carousel. 

12—Fuel element building. 

13—Air locks. 
14—Control room and turbine hall. 


Impression of Advanced Gas-Cooled Reactor at Windscale, Cumberland 
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portion of canning material to fuel will 
therefore be increased and the system will 
be less efficient from the nuclear physics 
viewpoint. Moreover, the presence (in the 
UO,) of two oxygen atoms to each uranium 
atom reduces the proportion of fissile atoms 
in the fuel. Therefore some fuel enrichment 
will be necessary, but some compensation 
for this defect will be derived from the use of 
beryllium for the can, since beryllium cap- 
tures far fewer neutrons than does “ Mag. 
nox.” 

Briefly, it is expected that the rating with 
this new fuel can be increased more than 
six-fold compared with Calder Hall. In 
addition, it will be possible to increase the 
working temperature of the carbon dioxide 
coolant by more than 200 deg. Cent., which 
will raise the efficiency of the steam cycle 
by about one-third. 

Apart from the fuel element the A.G.R. 
differs little in its general principles from the 
current power station reactors. It follows 
that it should be possible to introduce the 
engineered versions fairly readily into the 
power programme. 

Recent studies indicate that the A.G.R. 
system should require capital costs much 
lower than those of stations using ‘‘ Magnox” 
cans, and the U.K. Atomic Energy Authority 
is confident that the new system offers the 
best prospect for the early attainment of 
competitive nuclear power in Great Britain. 
In this country the A.G.R. can be regarded 
as the successor to the “‘ Magnox”’ reactor 
for power stations due to go into operation 
in the late 1960s. Like them the A.G.R. 
will be a source of plutonium for the initial 
fuelling of commercial fast-breeder reactors 
which are expected by the Authority to be 
introduced in the mid 1970s. 


FUNCTIONS OF A.G.R. 


The Windscale A.G.R. is an experimental 
power producing reactor. It is a prototype 
designed to solve the technical problems 
involved in the development of an advanced 
reactor and to demonstrate its feasibility by 
being operated at power. Its size of 1OOMW 
(heat) with 253 fuel element channels was 
decided by the requirement that it should 
be capable of yielding statistical information 
on the behaviour of fuel elements in opera- 
tion. The reactor will contain five loop 
systems for the testing of fuel elements under 
conditions that are more varied and advanced 
than those in the reactor core proper. 
Because it is designed for maximum flux 
range rather than maximum output the 
reactor is not “ flattened.”” Experiments will 
be performed on fuel elements, graphite 
reactions and stability over a wide range of 
temperature and pressure ratings, as des- 
cribed more fully below. To facilitate this 
experimental work the reactor is designed 
to be refuelled at pressure and on power 
and the mass flow will be controllable by the 
individual gagging of channels. 


LAYOUT OF THE STATION 


The reactor is designed to generate |OOMW 
(heat), with a net electrical output from the 
station of 23MW. The station consists of a 
reactor unit, which is housed within a 
welded steel containment building, (p. 967) 
a fuel element building and a turbine hall. 
The fuel element building contains a clean 
fuel element store and breakdown and in- 
spection facilities for the irradiated fuel. 
Between the fuel element building and the 
containment building, situated below ground 
level, is the rotary store or carousel 
for irradiated fuel which is cooled by a 
closed cycle CO, system. To the south of the 
reactor is the turbine hall which houses 4 
33MW turbo-alternator, a full-power dump 
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Fig. 2—Welded steel containment building (148ft high, 135ft diameter) under construction to house the Advanced 
Gas-Cooled Reactor (A.G.R.) at Windscale 


condenser, and diesel generators which supply 
stand-by power. At the northern end of the 
turbine hall, and integral with it, is a control 
block which contains the switch room, stand- 
by batteries, motor alternator sets for 
instrumentation and control, the main reactor 
and electrical control rooms, and the change 
rooms adjacent to the personnel airlock 
giving access to the containment building. 
Along the west wall of the turbine hall is the 
administration wing. This arrangement gives 
close control of the complete station, with 
the control rooms adjacent to the contain- 
ment building, the power group and the 
administrative staff. 

To the east of the site are the induced- 
draught cooling towers associated with the 
turbines and the carbon dioxide storage and 
evaporation plant. To the west is the elec- 
trical substation for the export of power, 
the buildings housing the containment ven- 
tilation plant, and the motor alternators 
associated with the five loop systems. 


FUEL ELEMENTS 


The fuel consists of ceramic uranium 
dioxide in the form of cylindrical pellets, the 
length of each being equal to the diameter. 
Uranium dioxide has a melting point of 
2800 deg. Cent. and is able to withstand 
high irradiation doses: the U.K.A.E.A. is 
confident that irradiation well above 6000MW 
days per tonne will be attainable. 

In the initial charge 80 per cent. of the 
fuel elements will be canned in beryllium 
and the rest in stainless steel. Beryllium has 
a very low neutron absorption cross section 
and a high thermal conductivity, but it has 
low ductility and there is little experience 
of it as an engineering material. Its melting 
point is 1280 deg. Cent., which leaves a 
considerable margin above the design oper- 
ating surface temperature (73) of the 
beryllium can, since this temperature is 
determined by the compatibility of the 
material with CO, and is limited in practice 
to about 600 deg. Cent. 

Compared with beryllium, stainless steel 
has the disadvantages of low thermal con- 
ductivity and high neutron absorption cross 
section (and, therefore, needs more fuel 
enrichment). On the other hand stainless 
steel has a melting point of 1400 deg. Cent., 





the value of 7; is 650 deg. Cent. and, as an 
engineering material, it is better known than 
beryllium. Development work on both 
materials is in hand; the programme for 
beryllium includes work by the U.K.A.E.A. 
and by industry and fuel element cans and 
components are now in production. 

High thermal rating is obtained by the 
adoption of a cluster arrangement for the 
fuel element to give a large specific surface 
area. This design also ensures that the 
maximum operating temperature of the 
uranium dioxide is kept to an acceptable 
figure, thus preventing any appreciable 
release from the oxide under irradiation of 
gaseous fission products which must be 
retained within the beryllium or stainless 
steel can. 

The high rating gives a correspondingly 
higher temperature transient under fault 
conditions ; this is more than offset, how- 
ever, by the large temperature margin between 
the operating temperature and the melting 
points of the fuel and canning materials. 

In the beryllium design each cluster con- 
tains thirty-six fuel element rods, 0-3in 
diameter and 12in long, and there are three 
clusters per fuel element assembly. The rods 
are held in position between beryllium 
support plates, which in turn are located 
axially by graphite inner sleeves. The 
assembly is contained in an outer graphite 
sleeve. There are four such assemblies to 
each channel and they are held together by 
a central stainless steel tie-rod, which is 
suspended from the lower end of the neutron 
shield plug. The complete stringer of fuel 
element assemblies and plugs extending up 
to the refuelling face is charged and dis- 
charged as one single unit. 

The stainless steel design is similar except 
that there are only twenty-one fuel element 
rods per cluster, and each rod is 0-4in 
diameter by 18in long. There are two 
clusters per fuel element assembly. 


REACTOR ARRANGEMENT 


The reactor is designed for a working 
pressure of 2701b per square inch gauge, 
for reactor inlet temperatures of 250 deg. to 
325 deg. Cent. and outlet temperatures of 
500 deg. to 575 deg. Cent. Initially operation 
will be at the lower end of these ranges. 
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Windscale Advanced Gas-Cooled Reactor 


Constructional Programme : 
Construction started 


. October, 1958 
Reactor at design power 


(100MW) about October, 1961 
Power Data : 

Reactor heat output 100MW 

Gross electrical output ... 33MW 

Net electrical output 27-3MW 


Steam conditions : 
Pressure at t.s.v.... 0... 
Temperature at t.s.v. ... 
Flow <r 
Dump condenser tating 

Nuclear Data : 

Average fuel rating... 

Maximum fuel rating 

Weight of fuel ase 

Enrichment of fuel ... 


650 lb per square inch gauge 
850 deg. Fah. (454 deg. Cent. ) 
313,400 Ib per hour 

Full load 


8-6MW/tonne uranium 
19-SMW/tonne uranium 
13-2 tonnes 
1:75 per cent U235. (This 
allows for internal loops, 20 
per cent charge in stainless steel 
cans and burn-up to 10,000 
MWD /tonne) 
Fuel Element Data : 
Beryllium canned uranium dioxide fuel elements (80 per cent of 
charge) : 
Three clusters of thirty-six rods 
Fuel rod diameter 0-3in 
Nominal maximum can temperature 600 deg. Cent. 
Stainless steel canned uranium dioxide fuel elements (20 per 
cent of charge ): 
Two clusters of st ‘ve one rods 
Fuel rod diameter 0:4 
Nominal maximum Fs temperature 650 deg. Cent. 
Expected burn-up 10,000MWD/tonne (peak) 


Coolant Data : 
Reactor inlet temperature 
Reactor outlet temperature 
Weight of CO, in circuit 
Rate of circulation sae 
reactor . ° 


Working pressure ... 
Moderator Data : 

Size of graphite core 

Thickness of apenee 

Total weight .. 

Number of bricks . 
Control Rods : 


Number ... 
Absorber . 
Method of control.. 


Reactor Vessel : 
Diameter ... 
Height 
Thickness : 
Plain strakes of barrel.. 
Support strakes ... 
Number of strakes . 
Weight : 
Material ... 


Heat Exchangers : 
Number det 
Height : 
Diameter ... 
Thickness : 
Main body . 
Bottom strake vad 
Heat transfer area (per 
unit) : 
Economiser 
Evaporator 
Superheater 
Containment Building : 
Height ave ae level 
Diameter . i 
Thickness... . 
rr excluding ai airlocks 


Refusiling Machine : 
Height 
Weight 5 ree 
Speed of traverse ei 
Speed of travel . 
Hoist and lower speed .. 

Construction Data : 
Main foundation : 


Size 

Thickness 

Weight .. me 

Weight supported, in- 
cluding raft... ... 

Approximate usage of 

materials 


Concrete (cubic yards) 
Reinforcement _ steel 
(tons) ... 
Structural steel (tons) 
Maximum labour force . 
Present labour force (May, 


Emergency Shut ‘Down : 
Neutron absorber ... 


Total reactivity absorbed 
Number of amereane occu- 
pied “i a 
Ducts : 
Number ... 
Internal diameter : 
Inner 
Outer 
Material ... 
Gas Circulators : 
Number . 
Mass flow of gas per cir- 
culator . 
Static pressure rise . 
Type of circulator .. 
Power input 
Shaft speed 
Impeller tip diameter 
Type of dri eae 
Method of io ‘control ... 


Pony motor supply 


Main Turbo-Alternator : 
Number matalied en 
Rating 


Condenser vacuum... 


250 deg. Cent.—325 deg. Cent. 
500 deg. Cent.-575 deg. Cent. 
14 tons approx. 


760 lb/sec (about 20 
minute) 
270 Ib per square inch gauge 


tons per 


14ft high by 15ft nominal diameter 
i 


20in radial ; 24in axia 
210 tons 
3000 approx. 

Coarse Fine 
Twelve hree 
Boron steel Stainless steel 
Manual Manual/auto on 


channel outlet 
gas tempera- 
ture 


21ft internal 
53ft 6in overall 


2jin 

4tin and 3}in 

Five + top and bottom domes 

250 tons 

Aluminium-killed grain-controlled 
mild steel 


Four 
67ft 9in 
lift 


17/16in 
24in 


11,750 square feet 
30,800 square feet 
4,240 square feet 


134ft 

135ft 

1°9375in max ; 
850 tons 
58,500 square feet 


60ft 

400 tons 

4ft per minute 
10ft per minute 
lft per minute 


4in min. 


99ft diameter 
8ft 


4000 tons 

25,000 tons 

Reactor Total 
7,300 18,000 
540 1,200 
500 1,400 
700 

560 


1-4 per cent boron stainless iron 
balls 
About 6 per cent 


Eight provisionally 
Four concentric pairs 
Ift lin inside lagging 


2ft 10in 
Carbon steel 


Four 


190 Ib per second 
28 lb per square inch gauge 
Centrifugal 
,570 h.p. 
3,000 r.p.m. (fixed) 
36in 
Squirrel cage induction motor 
Vane ene. by intake guide 
van 

a.c. , ater m.a. set from 
battery 


One 

33MW, 11:5kV, 50 cycle, 3,000 
rpm 

28-6in Hg. 
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(Left) Cut-away drawing of pressure vessel for Advanced Gas-Cooled Reactor. (Right) Box girder struts are used to support the preformed plates during the 


The graphite core and reflector are con- 
tained in a cylindrical pressure vessel 
(Whessoe, Ltd.), 21ft internal diameter, with 
hemispherical ends, giving an overall height 
of 60ft ; it is lined along the barrel by a 6in 
thick mild steel thermal shield. There are 
253 branches in the top dome, each corres- 
ponding to a vertical channel in the core and 
arranged on a 10}in triangular lattice pitch. 
- Four circulators and heat exchangers 
(International Cumbuston, Ltd.) are in- 
stalled, principally for safety reasons. The 
circulator driving motors are contained in 
pressure bells, forming extensions to the 
bases of the heat exchangers, a system which 
obviates rotating gas seals and additional 
external duct work. The circulators are 
driven by squirrel-cage induction motors or 
alternatively by pony motors fed from a 
guaranteed supply ; both are mounted on 


fabrication of the containment vessel on site 


the same shaft. The circulator shafts are 
vertical and run in Michell journal bearings. 
The motors are cooled by water coils mounted 
inside the pressure bells. Mass flow of the 
reactor coolant is controlled by variable- 
pitch guide vanes at the inlet to the circulator. 

The reactor vessel is supported at the 
upper end of the barrel section on the same 
level as the gas ducts (see drawing), to 
eliminate vertical expansion problems and 
allow short rigid concentric ducts to be fitted 
between the reactor and the heat exchangers. 
The latter are supported at the same level 
and move bodily on ballbearing supports in 
a radial direction relatively to the reactor 
centre line. Differential expansion between 
the inner and outer ducts is accommodated 
by a bellows unit at the heat exchanger end 
of the inner duct. Isolating butterfly valves 
in the inlet and outlet gas lines are fitted 


inside the bases of the heat exchangers, with 
remote operation through the pressure shell. 

Gas flow is upwards through the reactor 
and the heat exchanger tube banks, the 
economiser being at the top. This arrange- 
ment gives enhanced natural convection on 
the gas side under fault conditions, and it 
would be possible to direct mains water 
through the economiser tubes to increase 
this effect under major fault conditions. The 
gases rise vertically through the heating 
surface of each exchanger, which is housed 
in a square section casing (p.969), and it 
is not until they are fully cooled at the exit 
of this section that they come into contact 
with the main pressure shell. The gases are 
then passed downwards in the annulus 
between the main shell and the rectangular 
casing, connected to the circulator eye, and 
discharged to the outer annular duct for 





Top dome of the reactor pressure vessel showing some refuelling branch nozzles 
welded in position and holes prepared for the remaining nozzles 


Top dome of the reactor pressure vessel with refuelling branch nozzles welded in 


position 
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return to the reactor. 
Temperature and pressure effects 
segregated, as far as possible, throughout 


are 


the gas pressure circuit. The full pressure 
is taken by the external shell, with the 
internal shell taking only the differential 
pressure of 28 Ib per square inch which is 
provided by the circulator to give the necess- 
ary mass flow. Both the inner and outer 
shells operate at the inlet temperature (325 
deg. Cent. maximum) since the former is 
insulated on the hot side by laminar crimped 
stainless steel sheets. The insulation extends 
from the inlet gas manifold within the 
reactor vessel, through the inner of the 
concentric ducts, to and through the heat 
exchanger. Segration of pressure and 
temperature effects obviates the use of 
expensive high-temperature resistant alloy 
steels in the main pressure circuit. 

Because the hot outlet gases emerging 
from the core of this reactor would be at too 
high « temperature to permit their impinge- 
ment on any part of the pressure shell, a 
large disc shaped collector box is mounted 
above the core to receive all the outlet gas. 
This collector box or hot gas manifold 
(see drawing) is itself a pressure vessel since it 
must withstand the differential of about 30 Ib 
per square inch between the inlet and outlet 
gas pressures. Also, since it is interposed 
between the vessel standpipes and the top of 
the core and has openings at every standpipe 
position to permit passage of fuel, it is 
important that it should operate at a similar 
temperature to the top dome to prevent 
differential movement, which would obscure 
the core channels from the standpipes. 
Therefore the box has to be completely 
internally insulated with all-metallic insula- 
tion. 

There is a neutron shield installed in 
the space above the reactor core. It makes 
for a more compact design by allowing the 
thickness of the external biological shielding 
to be reduced. It also prevents neutron 
Streaming along the ducts, thus eliminating 
the necessity for right-angled and shielded 
bends in the duct system. The rigid con- 
centric ducts are a direct outcome of this 
arrangement. The neutron shield also gives 
access on shut-down to the outside of the 
upper shell of the reactor vessel and its 
Supports for inspection and, if necessary, 
maintenance. It gives controlled access to 
the inside of the upper shell with the fuel 
discharged from the reactor and its existence 


Heat exchanger for A.G.R. 
The superheater sections are 


in clean conditions 


raises the possibility of core replacement 
should a better moderator be developed at 
a later stage or advanced operation lead to 
fault ; such a reconstruction would, how- 
ever, be a major undertaking. 

The graphite structure is non-compensated 
and is of solid construction, each brick 
being in contact with its neighbours. It is 
mounted on ball-bearings and restrained by 
circumferential steel garters. The ball- 
bearings sit on support plates on the suvport 
grid structure. The support grid is supported 
on brackets with intermediate rockers to 
allow differential expansion between the grid 
and the reactor shell. 

Beneath the grid is a tundish 3in thick, 
which serves as a thermal shield and also 
would direct any debris in the reactor to a 
central pot from which it could be removed 
on reactor shut-down. In addition to the 
branches associated with the five loop 
systems there are viewing branches to facili- 
tate inspection of the base of the reactor 
by remote means, including a television 
camera. 

The reactor is designed to be refuelled 
on load. The single refuelling machine has 
two main systems mounted on a crab and 
gantry structure giving complete coverage 
of the refuelling face. The normal handling 
system is for refuelling on load and at 
pressure. It is shielded and incorporates a 
cooling circuit. The special system permits 
emergency functions to be carried out with 
the reactor off power and depressurised. The 
machine also removes or replaces control 
rods and mechanisms, emergency shut-down 
devices, and graphite sampling equipment. 
It also serves the five loop systems. The 
machine weighs some 400 tons and is 60ft 
in overall height. 

New fuel elements pass from the fuel 
element building through the “ clean way in” 
to the containment building, where they are 
attached to the fuel plug string and the 
instrument connections are made. The 
assembly is then lifted into the clean zone 
of the normal’ handling system in the re- 
fuelling machine, from which it is charged 
into the reactor. On discharge the fuel 
element is cooled continuously, initially by 
the reactor coolant, but at a later stage in 
withdrawal the refuelling machine takes over 
until the fuel element is actually sealed 
within the refuelling machine. The fuel 
plug string is transferred from the refuelling 
machine to a transit system. The fuel 


here shown being tubed up 
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elements are detached and lowered into the 
carousel where the activity is allowed to 
decay. They are then lifted into the ad- 
joining fuel element building for either 
metallurgical examination or breakdown 
prior to subsequent chemical treatment. 

Control of the reactor has demanded con- 
siderable attention because of its advanced 
nature. The theoretical work is supplemented 
by exponential and other sub-critical experi- 
ments to establish the neutron behaviour in 
clusters of oxide rods in beryllium cans. 
This experimental work is done at the 
Winfrith Heath Laboratories of the Research 
Group. Eventually the A.G.R. will yield 
data on control and burn-up effects, whilst 
the “HERO” zero energy reactor at 
Windscale will give detailed information at 
various temperatures and facilitate inter- 
pretation of the A.G.R. results. 

As already stated, the rate at which power 
changes occur, following some disturbance, 
is expected to be slightly higher than in a 
*“ Magnox ”’ reactor, but this effect will be 
more than outweighed by the much higher 
margins in hand between fuel and can 
operating and melting temperatures. 

Mainly because of the presence of moder- 
ators in the form of oxygen and beryllium 
in close association with the fuel, automatic 
control presents different problems from 
those of the ‘“‘ Magnox” reactors. The 
resolution of these problems is still possible 
by relatively simple control equipment. 

The reactor is controlled in a conventional 
way by boron steel rods suspended from the 
control mechanisms which are housed en- 
tirely within the refuelling branches in order 
to give clear access to the refuelling face. 
Fuel and control rods are interchangeable 
so far as access to the core is concerned. 
Besides the normal control equipment, 
secondary shut-down devices actuated by a 
rise in fuel temperatures permit boron steel 
balls to be injected into tubes within the 
reactor to give shut-down. 

Three separate lines are fitted, with different 
routes to the control room, for all safety 
circuits, and a two-out-of-three system has 
been adopted for actuation of the reactor 
trips. 

The five loops consist of tubes which pass 
right through the core and which are sealed 
from the main coolant circuit at each end 
of the reactor vessel. Each loop has a 
completely separate coolant circulation and 
heat removal system which is housed im- 
mediately outboard of the biological shield 
at basement level. Each is contained in a 
separate cell forming an extension to the 
inner containment. Again a _ re-entrant 
principle has been adopted, flow is upwards 
past the fuel elements and down in the 
concentric annulus. Particular attention has 
been given to the design and safety features 
of the loops to ensure that their integrity 
is not less than that of the reactor. They are 
designed to enable advanced experiments to 
be carried out which may, in some cases, 
result in coolant contamination with fission 
products, which would be undesirable in the 
main coolant circuit. The loops will also 
enable experiments to be carried out at 
temperatures different from those in the 
main reactor system, and with different 
coolant gas compositions, i.e. variation in 
the carbon monoxide content. It will be 
possible to. test advanced types of fuel 
elements and also to determine their ultimate 
limitations. 

In view of the experimental nature of the 
reactor it is enclosed in a steel containment 
building (Babcock and Wilcox, Ltd.). This 
building (which is illustrated under construc- 
tion), consists of a lower conical section 
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surmounted by a hemisphere. It is 7Oft 
diameter at the base and 135ft diameter at 
the equator. The building will contain the 
entire contents of the reactor pressure circuit 
in the unlikely event of a breach of the latter. 
It is designed for a pressure of 10 1b per 
square inch gauge and it is to be tested to 
12:5lb per square inch gauge. Vacuum 
relief valves are fitted to limit the negative 
pressure due to atmospheric variation to 
0-25 lb per square inch gauge. The three 
airlocks provide access for: (1) personnel 
between the refuelling floor and the control 
annexe of the turbine hall ; (2) Goods at 
ground level, and in particular for main- 
tenance of such items as the circulators, and 
(3) Emergency exit from the refuelling floor. 

The building is lagged externally, and is 
ventilated to maintain a differential of 2in 
positive pressure between the working areas 
of the building and the inner containment 
provided by the biological shields surround- 
ing the reactor vessel and heat exchangers. 
The building is also air-conditioned in the 
working spaces and a separate cooling system 
is installed for rejection of the heat liberated 


within the structural materials of the inner 
containment and arising from heat loss 
through the lagging of the pressure shell. 
The air is finally discharged through scrub- 
bing towers to the 200ft high stack. 

Other gaseous discharges from the con- 
tainment building during normal operation, 
i.e. blow-down, and under accident con- 
ditions such as relief valve blow-off or rupture 
of the pressure circuit, are vented to a 
chemical plant consisting of heat sink, filters 
and an activated carbon absorption pack 
before discharge from the stack. 

Steam is generated in the heat exchangers 
at 650 lb per square inch gauge and 454 deg. 
Cent. (850 deg. Fah.) stop valve conditions. 
A 900lb per square inch gauge, 483 deg. 
Cent. (900 deg. Fah.) system would have been 
possible, but this would not have been as 
flexible for experimental purposes as the 
lower pressure system adopted. Electricity 
is generated in a 33MW turbo-alternator 
(English Electric Company, Ltd.) and there 
is also a full capacity dump condenser which 
can be used to reject the reactor heat load 
if the turbine is out of commission. 


(To be continued ) 


Military Science 


The Royal Military College of Science at Shrivenham, Wilts, was last week 


open to visitors. 


A varied and instructive collection of demonstrations, experi- 


ments, ordnance and stores was to be seen. 


HE Royal Military College of Science, 

formerly the Artillery College, has since 
1946, been established at Shrivenham, Wilts. 
At that time, as a result of the great develop- 
ments made during the war of 1939-45, a 
great broadening of the scope of the studies 
took place. The original Advanced Class, 
which had catered predominantly for gun- 
nery, was replaced by the Technical Staff 
Course, affording specialisations in weapons, 
fire direction, and fighting vehicles. At a 
higher level there are specialist courses, two 
of which include officers of the Royal Navy 
and Royal Air Force, but not of the Royal 
Marines. Also since 1946, the college has 


instructed officer and civilian candidates for 
the external examinations of the University 
of London for B.Sc. and B.Sc.(Eng.) degrees. 
The college is not only a centre of teaching 
and, of course, research, but also of study 
covering the further applications of science 


The experimental 25-pounder gun-how with an overhead trail that protects rather 


than obstructs the view 


to the purposes of war. The Commandant 
is Major-General J. W. Hackett, C.B., 
C.B.E., D.S.0O., M.C., M.A., B.Litt.(Oxon.), 
and the Dean, Dr. S. J. Davies, D.Sc.(Eng.), 
Ph.D.(Lond.), M.I.Mech.E. 

Last week the college displayed some 
aspects of its work to visitors. The college 
possesses a large collection of weapons, 
vehicles and stores, often of great interest 
technically, and some examples are illustrated 
here. The experimental 25-pounder gun- 
how employs a radically new carriage for the 
well-established 25-pounder piece, the most 
conspicuous difference being the overhead 
trail which gives the crew virtually unob- 
structed access to the motion. The overhead 
trail is extended to give protection from 
plunging fire and falling fragments by a 
wide shield made of glass-reinforced plastics; 
the periscopic sight can be seen projecting 
through the top of the armour. The amount 
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of time and manpower needed to bring the 
gun into action is greatly reduced by includ- 
ing a hydraulic system for most of the 
functions ; for instance, the weight of 
the gun is transferred from the wheels to the 
turntable and back by selecting “‘ wheels up ” 
or “ wheels down” and turning the hand- 
wheel connected to the pump. Aiming in 
azimuth is hydraulic for small corrections, 
the shoe on the trail moving several inches 
from side to side, but for coarse changes 
“trail up ” is selected and pumped, the gun 
turned by hand, and the “trail down” 
attitude recovered. As our _ illustration 
shows, the wheels are independently sprung 
on wishbones, and there is an anti-roll 
torsion bar to stabilise it ; the brakes are 
worked from the tractor’s compressed air 
system. This gun was submitted as a 
potential standard weapon for N.A.T.O., 
but is now abandoned. 

An even more unusual and less successful 
gun to be seen was a liquid-propellant 
weapon for use in tanks. The intention in 
this case was to reduce the time taken to 
arm a tank, and the space needed by con- 
ventional charges, by using liquid propellants 
which could rapidly be charged into storage 
tanks on board the vehicle. To avoid the 
more difficult problems posed by liquid- 
propellant engines, a hypergolic combina- 
tion was chosen, namely hydrazine and red 
fuming nitric acid. The pressures needed are 
greatly in excess of established reaction 
motor practice, and consequently a regenera- 
tive feed system was chosen. The quantities 
of fuel and oxidant needed for each discharge 
are fed into the body of the injector, and 
expelled into the chamber by the pressure in 
the chamber itself acting upon an unbalanced 
area. The initial rise in pressure to initiate 
injection is provided by a small charge of 
ballistite. It is of interest to note that the 
pressure/flow relationship which is basically 
unstable, is the opposite of that of the con- 
ventional pump-feed engine, which is ren- 
dered prone to low-frequency oscillation 
only by the time delay between injection and 
combustion ; hence this gun does not offer 
a great degree of control over the chamber 
pressure history. However, this ingenious 
weapon proved to provide an excessive dis- 
persion ; the volumetric system of metering 
the charges rendered it sensitive to ambient 
temperature, and the possibility that the fuel 
and oxidant tanks might, say, in strong 
sunlight, be at different temperatures ren- 
dered correction for such errors unreliable. 
The obvious difficulties associated with 





Breech of an experimental liquid-propellant tank gun ; beside it is one of the 


regenerative injectors 
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r.f.n.a., such as corrosion of the breech, 
also militated against this project. 

The guided weapon exhibits were also 
noteworthy, beingcomposed almost invariably 
of genuine articles rather than of models 
and illustrations ; real Bristol “‘ Bobbin ” 
and ‘‘ Bloodhound” vehicles were con- 
spicuous. Perhaps the most striking vehicle 
was that illustrated here, a missile from the 
“Red Shoes” programme, but roughly 
twice the size, in linear scale, of any known 
“ Thunderbird.” The reason for its enormity 
is to be deduced from the sustainer motor, 
which has the disproportion between oxidant 





A ‘*Red Shoes ”’ vehicle of hitherto unguessed-at 
size with, at rear, one of the continuously-cast cylind- 
rical tanks 


and fuel feeds characteristic of hydrogen 
peroxide engines and hence can attain only 
low specific impulses; nevertheless, the 
relation of this great vehicle to the pro- 
gramme is unknown. Although it has a 
simplified shape, with a conical nose and a 
cylindrical body, it is very much of English 
Electric construction, containing two fuel 
tanks machined from continuously cast 
hollow aluminium billets with sliding pistons 
(the oxidant tank carries heavy pressure 


s 


A ‘* Firestreak ”? partly dismantled to show the working parts ; the proximity detector device is within the 
white shroud 


differential in order to force H.T.P. through 
both the nozzle and chamber cooling jacket 
and the catalyst pack). 

Other displays gave unusually useful infor- 
mation about the D.H. “ Firestreak ” air- 
to-air missile. One missile was set up, less 
nose “cone,” facing directly towards a 
filament lamp, and the attenuation of the 
homing signal by various filters was observed 
by presenting the seeker output on a galvano- 
meter ; it was demonstrated that even a 
filter which had little effect on visible light 
could impair the performance of the infra- 
red detector. The mechanical functioning of 
the missile was shown on a second partly- 
dismantled airframe ; it was of particular 
interest on this example to notice that the 
long control linkages ran inside the circular 
body section, so that the shallow bulges 
running aft from the servo motors serve no 
other function than to fair in the wing root 
attachments. Just visible on our illustration, 
above the sockets for external leads, is a 
number of wire ends embedded in “‘ Diakon ” 
or some similar transparent material ; it 
can be hypothesised that these wires have 
thus been made accessible without dismant- 
ling the vehicle, suggesting that this is a 
development round which it was intended 
to examine particularly thoroughly before 
finally firing. The proximity detectors for 
the fusing circuit, which, it will be recalled, 
take the form of a dozen narrow-angle 
infra-red detectors in each of two circum- 
ferential bands, were shrouded on this 
weapon ; apart from its demanding a carrier 
able to perform a pursuit interception, the 
principal disadvantage of the passive homer 
is its low-grade fusing performance in the 
absence of any range information, the “‘ Fire- 
streak” system working on the principle 
that any heat source close enough to be 
“seen”? by the forward but not the near 
cells is the target. 

The opposite side of the military problem, 
the armour to resist missile and shell, is 
also studied, and there were on view displays 
of defeated and partly-defeated armour, 
including some in aluminium. 

As mentioned above, research is under- 
taken at the college, although naturally 
without the support from civilian enter- 
prises that characterises much University 
research. It was particularly noticeable 
that much ingenuity had been expended to 
construct fruitful apparatus at a minimum 
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cost. An intriguing example of this was 
afforded by a rig made to test the relation 
between tractive effort and slip for a pneu- 
matic tyre at full scale speeds ; the difference 
between the speed of the tyred wheel and the 
speed of the driven drum was the quantity 
required to be known, and it was measured 
by a simple bevel differential driven from 
wheel and drum by sprocket chains offering 
easy adjustment for different tyre sizes. 

Active research was also in hand on 
materials, including plastics, on aerody- 
namics—in particular, wind forces on build- 
ings—and on lubrication, an ever-present 
problem in the severe environments to which 
army equipment is subject. The effect of 
additives to oils was being studied, some of 
the additives being products of the chemistry 
department of the college. Particular 
emphasis could be discerned on the prob- 
lems associated with extreme temperatures. 
The tendency of extreme pressure lubricants 
such as are used in hypoid drives to cause 
corrosion in the presence of water (water 
alone, it had been shown, did not attack the 
metal) had been assessed by a rather eco- 
nomical test on small sheets of metal in 
flasks ; with 1-67 per cent of water present, 
the currently used oils to MIL-L-002105 A 
specification remained safe at 100 deg. Cent., 
at which temperature the earlier MIL-L- 
2105 A lubricant had been highly active, but 
the laboratory tests suggested that the new 
oil in its turn would succumb at the by no 
means extreme temperature of 110 deg. to 
115 deg. Cent. For engine oils, the provision 
of an oil which allows cranking at low 
temperatures but yet gives protection at 
high temperatures is difficult; a plot of 
viscosity against temperature showed that 
B.P. Special ‘‘ Energol ”’ Visco-Static had a 
superior—i.e. higher—viscosity index to a 
10W/30 oil. 

The instructional equipment also appeared 
comprehensive. For the degree course, 
steam engines are available. Less common- 
place were wind tunnels, including one for 
Mach 1-6, a water tunnel for flow visualisa- 
tion, and flexible model airframes for 
demonstrations of aero-elastic instability. 
Of engrossing interest was a particularly 
comprehensive collection of model mechan- 
isms, including a great variety of vehicle 
suspensions and a demonstration of the 
significance of roll centre. 


Metals Nomenclature 


NEw names have been announced for certain 
of the high-nickel alloys made by HENRY WIGGIN 
AND Co., LTD., This renaming became necessary 
because of the wide diversity of compositions 
which have been developed over the last few years. 

Incoloy DS is the new name for the alloy 
previously known as Nimonic DS. This is 
essentially a nickel-chromium-iron alloy, useful 
in oxidising conditions at temperatures up to 
950 deg. Cent. In reducing atmospheres, Incoloy 
DS may sometimes be used at even higher 
temperatures. It is particularly ‘resistant to 
attack from the carbonaceous atmospheres 
encountered in some types of bright annealing 
equipment and has good resistance to “ green- 
rot.” Originally developed for wire-woven con- 
veyor belts for furnaces, Incoloy DS is increas- 
ingly used for furnace parts and a wide range of 
other high-temperature equipment. 

Valray 1 is the new name for BAC “ Brightray,”’ 
an 80/20 nickel-chromium alloy used extensively 
for the coating of automobile exhaust valves. 
Throughout the last war, most aircraft engine 
exhaust valves were surfaced with this alloy, 
which was also widely used in the reclamation of 
exhaust valves in heavy vehicles. This ex- 
perience has been extended, and Valray can 
be applied either as a protective coating to 
the valves during manufacture, or to reclaim 
valves which have burnt out. 
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Letters to the Editor 


TWO-STROKE ENGINES 


Sir,—Having read the full text of Professor 
Ir. J. J. Broeze’s paper as delivered to the 
Eighth International Automobile Technical 
Congress, and having re-read the report on 
the Congress in your edition of May 20. 
I was surprised to find his adverse comments 
on two-stroke engines had been accepted as 
Delphic rather than as of Delft. 

He inquires whether there is not room for 
a three-cylinder two-stroke engine ;_ there 
are, of course, the Auto-Union/DKW and 
the SAAB which have been in production 
for some fifteen years. 


He complains of the nauseous effect of 
following a two-stroke which, he suggests, 
can be detected by the sense of smell at a 
quarter of a mile: every class of road 
vehicle has offenders who, for one reason 
or another, emit far more fumes than necess- 
ary, but properly driven, with a fuel of the 
correct oil/petrol ratio, a reasonably main- 
tained two-stroke need be no more offensive 
than a vehicle with a four-stroke engine. 

This is particularly true if full advantage 
is taken of the remarkable qualities of 
MoS,. This new development in two-stroke 
lubrication enables any engine to run with 
a maximum oil/petrol ratio of 1:50, and 
some with as little oil as 1 : 80, thus virtually 
eliminating both smoke and carbon build-up 
in the ports. The use of molybdenum disul- 
phide lubrication became possible in petroil 
engines with the discovery in Belgium of a 
method of creating a collodial suspension of 
this insoluble compound. Sole manufactur- 
ing rights in this method are owned by my 
company who market the only two-stroke 
oil containing MoS, under the name of 
** Addi-Mix.” 


R. N. GUNN 
Senol, Ltd., 
London, S.W.1, 
June 2, 1960. 
ENGINEERS’ SALARIES 


Sir,—From time to time letters appear in 
THE ENGINEER regarding the need for attract- 
ing the more intelligent young men into the 
engineering profession. 

I hold the position of Superintendent 
Engineer of one of the largest Groups of 
Hospitals in the country, and recently the 
salary range of Engineering Staffs of Hos- 
pitals has been reviewed, resulting in my 
salary being fixed at £1410. 

The Superintendent Engineer of a Hospital 
Group is recognised as being one of four 
Senior Officers who are directly responsible 
to Boards of Governors and Hospital 
Management Committees. Why then should 
the salary of the Engineer, who on paper is 
recognised as a Senior Officer, be approxi- 
mately £800 to £1300 a year less than the 
other three Senior Officers, and even £55 
to £425 per annum less than the salaries of 
their Deputies. 


The Superintendent Engineer carries very 
heavy responsibilities in hospital administra- 
tion. He is expected to keep all the mech- 
anical and electrical and domestic services 
in good order, and in most Groups be 
answerable for the maintenance of the fabric 
of the hospitals. There is no “ shut down ” 
in a hospital and full day and night service 
is expected. He has to work closely with the 
Medical and Lay Staffs and must be able 
to prepare drawings and specifications and 
deal with engineering and building contracts. 
He has also to prepare and present to his 
Committee lucid reports concerning the 
programme of works being undertaken and 
the costs involved. 

It seems that the whole structure of the 
engineering service of the hospitals needs 
thoroughly revising, so that adequate and 
comparable salaries can be paid to those 
carrying equivalent responsibilities in con- 
nection with the running of the Hospital 
Service. 

The recent survey carried out by the 
Engineers’ Guild indicates that generally 
salaries of professional engineers in this 
country are absurdly low in relation to the 
training and experience required and the 
value of the results of their labour, and that 
many promising men are emigrating to 
countries offering better prospects. 

I am airing my own grievance because 
here is a case where a Government Depart- 
ment, instead of giving a lead to industry in 
the direction of encouraging recruitment to 
the profession, is doing the reverse. 

Is it any wonder that there is a shortage 
of entrants into the Engineering profession 
when these paltry salaries are offered, and 
that men are entering better paid employment 
in other professions where special training 
and long hours of study are not required. 

L. SELLECK, M.I.H.V.E., M.I.E.C., 
Superintendent Engineer, 
St. Helier Group Hospital Management 
Committee, 
Carshalton, Surrey, 
June 2, 1960. 


Book Reviews 


Precision Gearing for Control Systems and 
Armaments. Part I. Ref. BR6001 (1). 
1959, by Admiralty Working Party on 
Gearing. H.M. Stationery Office, York 
mgr Kingsway, London, W.C.2. Price 
17s. 6d. 


THIS manual has been produced by a ‘* work- 
ing party on gearing,” and the parts of it 
concerned with gears as pieces of metal to 
be machined to certain dimensions and to 
be inspected and tested in particular ways 
are good, and convey much useful informa- 
tion to those concerned with these opera- 
tions. Appropriate tolerances are quoted 
for the essential dimensions of high-precision 
gearing and for gearboxes to contain it. 
The scope of the manual is gears for ‘* control 
systems and armaments.”” The former sub- 
division may be presumed to mean gear 
trains in which accuracy of transmission of 
motion is of prime importance and where 


tooth-loads may be high but where speeds 
are low. ‘‘ Armaments” is a term that 
might be used for a much wider variety of 
applications, and may mislead the unwary 
into applying the principles described in this 
manual in places where they may not only 
be unnecessarily fussy but may also lead to 
positive trouble. They clearly refer to gears 
of very high quality but not every feature is 
universally desirable. 

But whilst the more practical aspects of 
the subject are well treated in this manual, 
much of the very considerable part of it 
concerned with tooth-design of gears is 
lamentable. It represents old-fashioned text- 
book stuff applied with such disregard for~ 
the essence of the problem and for the 
needs of practical design as almost to suggest 
a deliberate intention to make a simple job 
as long and laborious as ndasible ! 

A briefly expressible example of failure to 
grasp the essential character of what is to be 
done is afforded by Table 8 which gives 
six-figure values of cos (90 deg./T) for a 
series of values of T from 11 to 1001, and is 
therefore composed largely of repetitions of 
the figure nine. In use the appropriate 
figure from the table is multiplied by a 
number such as 6-8031, and for this operation 
the working party probably envisages a 
calculating machine. In fact the table is 
superfluous as for its range of 7, the value 
of cos (90 deg./T) is 1—1-234/T?. So for 
T= 25 (say), 6-8031 cos (90 deg./T) 

=6:8031—6-8031 x 1- 234/25? 

= 6-8031—0-01344—=6- 78966 
and this is done easily, quickly and silently 
by slide-rule‘without using any table at all. 

Comparable inefficiency on a much larger 
scale is to be found in procedure for calculat- 
ing manufacturing dimensions of spur and 
helical gears. Use of the involute function 
in such calculations at once suggests failure 
to appreciate the real nature of the problem, 
and this is confirmed by extensive calcula- 
tions with seven-figure numbers. For 
example, on page 84 a seven-figure involute 
function is determined by adding to a similar 
one another seven-figure number multiplied 
by a four-figure number and divided by 105. 
From this by unrecorded interpolations in a 
seven-figure table the angle 21-42989 deg. 
is obtained. More unrecorded interpolation 
in another seven-figure table gives the cosine 
of the angle as seven figures. Division of 
one seven-figure by another and multipli- 
cation by 2-625 gives a centre distance of 
2:6499 instead of a nominal figure of 
2:6500. The object of this laboured exercise 
has been merely to determine the difference 
of 0-0001, whereas slide-rule working applied 
to a simple difference-formula without refer- 
ence to any table shows the actual difference 
to be 0:00012. Examples like this are 
repeated on page after page. 

A reference on page 4 to a “ second order 
difference” shows that the working party 
is acquainted with ‘‘small differences.” 
Can it be taken as a hint to the discerning 
reader that it really knows better than to use, 
in its own operations, the extravagantly 
inefficient procedure described in_ this 
manual ? 

There are, however, certain design cal- 
culations that cannot be excused even in this 
way. Example 12 is a case in point as the 
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backlash that the manual calculates with 
such toil in the case of spur and helical 
gears for parallel shafts is zero in crossed 
helical gears. So the seven-figure by-play 
with involute functions is in this case not 
only wasteful but also incorrect. The real 
problem (that of deciding on numbers of 
teeth and normal pitch of cutter) is dismissed 
as an aside. 

The suggestion on page 4 that designs 
should be checked for freedom from tooth- 
pointing, undercutting, fillet interference 
and so on is again a hint that the essential 
problems have not been thoroughly studied. 
A rational design procedure covers all such 
points automatically, and the working party 
cannot be serious in implying that there 
need be any doubt about it. It must be 
confessed, however, that if its reniark on 
page 4 that “there is no alternative but to 
calculate the addendum modification from 
the formula shown in Table IJ” is a joke, 
it is a very grim one ! 

Confusion of thought is suggested in 
various other places, e.g. on page 4 where 
it is implied that in some circumstances 
“the centre distance must be modified.” 
Any rational gear-design procedure can 
accommodate any cefitre-distance that may 
be specified. If, in addition, zero tolerance 
on the specified ratio is a condition to be 
observed, the first step must be to standardise 
a range of pitches with sufficiently close 
spacing to meet it. The “ preferred pitches ”’ 
in this manual are far from complying with 
this condition, and the reader is left to cope 
with the point in his own way ;_ no numerical 
example illustrates it as all have been chosen 
so that this difficulty does not arise in 
demonstrating them. 

In any industrial organisation there may 
be sound, non-technical reasons for publish- 
ing matter that makes the job appear much 
more difficult than it really is. Even more 
legitimately the Admiralty may claim that, 
for reasons of security, what really goes on 
in back rooms should be hidden while some 
greatly inferior alternative is released for 
publication and misguidance. Perhaps this 
is the explanation for the less satisfactory 
parts of this manual. 


Méthodes générales d’essai et de contréle en 
laboratoire, 1—Mesures géométriques et 
mécaniques. By ROBERT L’HERMITE.° Edi- 
tions Eyrolles, 61, Bd. Saint-Germain, 
Paris Ve. Price Fr.9700. 


THIS is the first of a new series of books on 
laboratory testing and its bearing on the 
control of the quality of structural materials. 
As is stated in the introduction, the work is 
intended to fill a gap in existing knowledge ; 
the intention is to provide a ready source of 
information to the structural expert, for 
use when his opinion or advice has been 
sought. An example occurs when a new 
building develops some defect and a selec- 
tion must be made from amongst the various 
possible causes of the failure. Such an 
investigation may suggest the need for tests 
to be made, and here the books may help in 
the choice of tests and by providing informa- 
tion on equipment and procedure. Also, it 
is contended that early planning of a test 
programme can do much to ensure the 
Suitability of material for its purpose, and 
also to provide a check on the maintenance 
of quality. 

_ The scope of the whole work is outlined 
in the introduction. The first two volumes 
are on control and measurement in general, 
the subject of the one under review being 
geometrical and mechanical measurements. 
Later volumes will deal with particular 
materials and particular products, discussing 


the appropriate tests in each case. This is 
to be followed by a section on the pathology 
of building construction with examples of 
the accidents which may occur, research on 
their causes and means of rectifying them 
and avoiding their recurrence. 

The first volume includes’a chapter on the 
design and layout of laboratories, the need 
to keep heavy machines on the ground floor, 
and to make it easy to provide for changes 
from time:to time. Some rooms must have 
temperature and humidity control and sepa- 
rate offices should be provided for the 
engineers, away from noise and dust. A 
mobile laboratory is convenient for the 
measurement of acoustic wave velocities in 
concrete roads and runways. The chapter 
contains a world list of laboratories, includ- 
ing mainly those concerned with building 
materials and concrete. 

In a chapter on statistics, errors are divided 
into gross errors, systematic errors and 
errors of observation, gross errors being 
those due to bad design of apparatus or 
carelessness. It is emphasised that it is 
only errors of observation which can be 
treated by the theory of errors. Stress is 
also laid on the need for rigid control of 
conditions when experiments are made on 
which it is intended to base statistical data. 
A chapter on units is followed by one on 
geometrical measurements, which include 
length, area, volume, density and porosity. 
There are sections on sieving, sedimenta- 
tion and particle size analysis. In a section 
on surface roughness the use of air gauging 
is mentioned for this measurement. The 
following chapter is on mechanical measure- 
ments, namely time, speed, mass and force. 

Extensometers of various types are next 
described, mechanical, electrical, optical, 
including the moiré method, X-ray and 
brittle lacquer. There is a section on frac- 
tures, which includes not only the informa- 
tion to be learned from cracks in buildings, 
but also a detailed discussion of typical 
static and fatigue failures of metals. There 
are sections on crack detection, the use of 
sonic and ultrasonic waves and residual 
stress. 

Almost one-third of the book is given over 
to the description of machines and apparatus 
for various kinds of mechanical tests. The 
tests include those for tension, compression, 
bending, torsion, combined stress, impact, 
hardness, wear, elastic constants, internal 
friction and fatigue. A section is devoted to 
the special conditions required in machines 
for testing hard substances in compression. 
There is also a section on the calibration of 
testing machines. 

The text is well illustrated with photo- 
graphs and diagrams ; many of the latter 
seem to have been specially drawn, using a 
simplified plan which is usually effective but 
occasionally difficult to follow. Each chapter 
has a bibliography for more detailed reading 
and the book is provided with subject and 
author indexes. An unavoidable difficulty in 
a work of this length is that it cannot all be 
completely up to date. Nevertheless, it 
presents a fairly well-balanced view of the 
subject, and can be recommended as a 
useful work of reference. 


Einfiihrung in die Strahlungstechnik. By 
O. F. JoKLik. No. 19 of the T.R. Special 
Series, Berne: Verlag “* Technische Rund- 
schau,” Hallwag, Berne. Price S.Fr.4.80. 


THIS introduction to radiation technology 
which bears the sub-title “‘ Gamma Radiation 
in Research, Industry and Therapy,” is 
intended for the technical reader and engin- 
eer who wishes to obtain a brief overall view 
both of the general foundations of the 


‘subject and of the theoretical basis. 
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The 
book thus falls into two main sections; 
the first contains an historical survey, as well 
as an account of the principal applications 
of gamma radiation in research and’ industry, 
and the application of radio-isotopes in the 
U.S.A. The second section gives an account 
of the physical facts of radiation physics 
and their interpretation, as well as the most 
important physical units involved, Radio- 
isotopes, biological protection, radio-chem- 
istry, the manufacture of cobalt 60, and the 
technology of large cobalt 60 sources are 
further topics to which attention is devoted. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


METHODS OF TESTING VULCANISED 
RUBBER. 


PART A13 : DETERMINATION OF 
RIGIDITY MODULUS 

No. 903 : 1960. Price 4s.6d. This revised method 
replaces Part 23 of the 1950 edition of B.S.903—a 
standard which is in course of revision and issued in 
separate parts. Apart from an alteration in the title, 
the main difference lies in the layout. The standard 
presents a full description of the various apparatus 
which may be used, together with details of the 
procedure to be followed and the method of expressing 
results. There are three full-page diagrams. 


TOUGHENED POLYSTYRENE FOR 
SHEET EXTRUSION 

No. 3241 : 1960. Price 3s. This new British 
Standard specifies the basic requirements for tough- 
ened polystyrene in the form of granules for sheet 
extrusion, consisting of thermoplastic polymers or 
copolymers of styrene and suitable additives. It 
provides basic data for the control of quality of the 
material, rather than information on the properties 
of extruded sheet. Requirements for physical 
properties are followed by five appendices relating to 
methods of testing ; and by a full-page diagram show- 
ing the dimensions of a mould. A marking clause 
includes particulars of the conditions under which 
B.S.I.’s well known Kitemark may be applied to the 
material. 


FILLER RODS AND WIRES FOR INERT 
GAS ARC WELDING 
PART 2: WIRES FOR GAS-SHIELDED 
METAL-ARC WELDING 

No. 2901: 1960. Price 7s.6d. This new publication 
(twenty nine pages) is one of a series dealing with filler 
rods and wires for inert gas arc welding. It specifies 
requirements for thirty five different types of ferrous 
and non-ferrous round wires for gas-shielded metal- 
arc welding normally supplied on reels. The 
“general” section of the specification contains 
clauses on : preferred diameters, and tolerances on, 
and the condition of, wire ; and there are recom- 
mendations concerning reeling conditions, together 
with data on weight ranges for the wires in the various 
groups. Requirements for the different types of wire 
(steel, copper and copper alloy, aluminium and 
aluminium alloy, nickel and nickel alloy) are grouped 
according to material in a separate section. Each set 
of requirements presents concise details of “* Applica- 
tion’ and ‘‘ Chemical composition”. A full-page 
table and related diagram provide a quick-reference 
guide to preferred reel sizes. The new publication 
concludes with an appendix containing some notes on 
the welding of aluminium-magnesium and aluminium 
magnesium-silicon alloys. 


Books Received 


Mechanics of Road Vehicles. By W. Steeds. 
lliffe and Sons, Ltd., Dorset House, Stamford 
Street, London, S.E.1. Price 35s. 


Radioactive Tracers in Chemistry and Industry. 
By Pascaline Daudel. Charles Griffin and Co., Ltd., 
42, Drury Lane, London, W.C.2. Price 36s. 


‘* The Aeroplane” Directory of British Aviation, 
1960. Edited by Staff of The Aeroplane and Astro- 
nautics. Temple Press, Ltd., Bowling Green Lane, 
London, E.C.1. Price 30s. 


Problems in Electrical Engineering. Seventh 
Edition. By S. Parker Smith. Edited by N. N. 
Parker Smith. Constable and Co., Ltd., 10, Orange 
Street, London, W.C.2. Price 20s. 


The Industrial Challenge of Nuclear Energy—Ill. 
Stresa Conference, Part II: Atomic Law and Admini- 
stration. Published by The Organisation for European 
Economic Co-operation/European Nuclear Energy 
Agency. Paris: O.E.E.C. Publications, 2, rue 
André-Pascal, Paris (16¢). Obtainable from H.M. 
Stationery Office, P.O. Box 569, London, S.E.1. 
Price 18s. 6d. 








Anticlastic Shells 
in Concrete 


The factory now under construction for Texas 
Instruments, Ltd., at Manton Lane, Bedford, will be 
used for the manufacture of semiconductor devices, 
and is laid out with an elaborate yet highly flexible 
system of services of various kinds. At the 
moment interest centres on the structure of the 
factory, which includes “ lift-slab”’ construction, 
one- and three-storeys high respectively in the 
production and office areas, and a roof of hyper- 
bolic paraboloid shells in reinforced concrete over 
the production area. Both of these methods of 
construction are well known yet, up to now, 
relatively untried in this country. 


The shells are arranged in groups of four hyper- 
bolic paraboloids, supported by a central column, 
as shown on the RIGHT. Each group of four covers 
a square of 48ft side length and is separated from 
its neighbours by a 3ft 6in gap. The shells vary 





the side of the factory are carried from the edge of 
the shell roof on a pinned arm, which, together 
with 2 sliding joint at floor level, takes up the 
movements due to deflection. The cost of these 
shell roofs is quoted as about 5s. per square foot for 
the bare concrete structure plus about 3s. per 
square foot for the insulation, roofing felt, &c. 


The last illustration shows “ lift slabs’ for the 
production area, before lifting in the foreground 
and after lifting in the background. These slabs 
differ from U.S. practice in having concrete 
columns, which have steel helmet boxes to which 
shear plates are welded after lifting, for the slabs to 
sit on. In the left background, the “ lift-slab ” 
office block construction (with steel stanchions) 
can be seen, as well as shells under construction. 
Consulting engineers, Oscar Faber and Partners ; 
main contractor, Tarmac Civil Engineering, Ltd. ; 
Earlier articles in “ THe ENGINEER,” shells : 
July 26, 1957, May 16, 23 and 30, 1958, and 
May 15, 1959; lift slab : October 7, 1955. 


June 10, 1960 THE ENGINEER 





from 9ft to I8ft in height above the floor level. They are 
24in thick and are reinforced with Zin reinforcement at I2in 
centres both ways. Edge-beams round the periphery take the 
edge tensile forces, and beams on the lines of maximum 
slope, (i.e. dividing the 48ft square into its four constituent 
shells) take the compressive forces down to the columns. A 
shuttering assembly for a group of four shells is shown LEFT. 


The shells themselves are under pure shear loading, 
established theory giving a membrane shear stress of 82Ib per 
square inch for the total design load of 78Ib per square foot, 
the latter including the dead weight of the concrete plus 
“finishes ” plus 25lb per square foot super load. The design 
also stipulated 100Ilb per foot “line’’ load in the edge 
beams, but this does not affect the membrane stresses. 
The analysis of such shells under point loads is still proble- 
matical, but no appreciable loads of this nature are en- 
countered in this structure. Model tests were carried out 
with a $-scale structural model, however, their aim being to 
ascertain deflections at the periphery of each “ mushroom,” 
under conditions, for instance, of wind-driven snow loading. 
Detailing of the glazing and in-filling structures around the 
shells was thus facilitated ; for example, the glazing frames at 
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“Merchant Navy” Locomotives: 
Performance and Efficiency Tests 
on Southern Region 


By O. S. NOCK, B.Sc., M.I.C.E., M.I.Mech.E., M.I.Loco.E. 


The rebuilding of the ** Merchant Navy” class 4-6-2 locomotives of the former 
Southern Railway, substituting three sets of Walschaerts valve geor for the original 
gear contained in a totally enclosed oil-bath brought to an end a courageous and 


large-scale experiment in locomotive practice. 


Performance and efficiency tests 


conducted upon one of the rebuilt locomotives are of unusual interest in that the 

basic performance of the locomotive was established by controlled road tests only. 

No stationary plant tests were made. In this article the author comments upon the 

tests themselves, and draws comparisons between the performance of the rebuilt 
locomotives, and those of the original design. 


HE ‘‘ Merchant Navy ”’ class was intro- 

duced on the Southern Railway in 1941, 
and thirty locomotives in all were built at 
Eastleigh in three batches, the last of which 
was constructed in 1949. Although the 
locomotives, in their original form, followed 
the normal design tendencies for a “* Pacific ” 
type with three cylinders and a wide firebox, 
there were several features which were not 
usually employed in British locomotive 
practice, among which were : 

(i) A three-throw crankshaft, chain-driven 
from the driving axle, which operated valve 
gear for each of the three cylinders. Each 
gear was connected to its respective piston 
valve through a rocking lever arrangement 
having a 3 : 8 ratio. 

(ii) An oil-bath enclosing the three sets of 
special valve gear and the inside motion. 
This was intended to give continuous lubrica- 
tion to the working parts. 

(iii) A smokebox of irregular shape, as 
opposed to the more usual cylindrical form. 

(iv) Special casing over the whole of the 
upper part of the locomotive. 

The locomotives of this class have given 
sterling service and- demonstrated _ their 
ability to run to time, with an ample margin 
of power, due to their excellent steaming 
capabilities and free-running characteristics. 
But some of the special features have proved 
troublesome, with the result that the loco- 
motives were not entirely satisfactory from 
the point of view of availability. In addition, 
their consumption of coal, oil and water, was 
high in comparison with other modern 
locomotives. To overcome these difficulties, 
modifications have now been made to the 
whole class and the locomotive tested, 
No. 35,020, was the second to be dealt with. 

(i) The Modifications.—The boiler itself 
is unaltered but the air-smoothed casing, 
which formerly enveloped it and the smoke- 
box, has been dispensed with and replaced 
by orthodox boiler clothing plates mounted 
on crinolines. The glass fibre mattresses are 
retained. To bring the locomotives up to 
the latest standards, in the interests of good 
combustion on long runs, and rapid turn- 
round, they are fitted with a rocking grate 
with twelve rocking sections, six on each 
side of the centre line. Each rocking section 
carries fifteen renewable finger-type firebar 
units giving a 37-3 per cent air space. A 
New ashpan is fitted having four bottom 
doors for self-emptying. This retains a 
feature of the previous ashpan which is its 
division into three parts, consisting of a 
central section between the frames and two 
Outer sections. The former now has two 
hoppers, each with bottom doors, the rear 


leg passing through the reins of the trailing 
truck. Two damper doors are provided in 
the central section, the forward door being 
hinged from the front leg and the trailing 
door from the rear leg. The outer sections 
of the ashpan have one hopper each, in line 
with the front leg of the central section. 

Two damper doors are provided on each 
of the outer sections of the ashpan so that, 
in all, there are three damper doors facing 
forwards and three facing rearwards, on the 
footplate, each group comprising doors 
facing forwards and doors facing rearwards, 
respectively. The boiler is of normal design 
and is very similar to that used subsequently 
in the B.R. Standard Class 8 Express Pas- 
senger locomotive No. 71,000, except that 
it has a steel firebox and two thermic syphons. 
The grate area is 48-5 square feet, the evapo- 
rative heating surface 2450-9 square feet, 
and the superheater heating surface 612 
square feet. The ratio of evaporative to 
superheater surface is 4 to 1. 

(ii) Smokebox and Draughting Arrange- 
ments.—A new smokebox of the orthodox 
cylindrical shape is provided and this is 
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shown in Fig. 1. It rests on a saddle, part 
of which is formed by the upper portion of a 
new inside cylinder and the remainder by a 
new fabricated saddle stretcher. The smoke- 
box is surmounted by a cast iron chimney 
having a choke diameter of Ift 114in and 
the taper of the diverging portion is 1 in 4-73. 
The chimney is fitted with a petticoat and 
ejector exhaust ring. The multiple jet blast 
pipe is retained, having five circular con- 
verging nozzles of 2in diameter. 

No self-cleaning plates are fitted. 

(iii) Cylinders.—The three-cylinder arrange- 
ment has been retained with the cylinders in 
their former position driving on to the 
middle coupled axle. A new inside cylinder 
is provided, but the two existing outside 
cylinders have been retained. The diameter 
and stroke are unchanged at 18in and 24in 
respectively, and the piston valves remain 
at llin diameter. The inside cylinder has 
the steam chest offset to the right, and in 
common with normal modern locomotive 
practice has inside admission. 

The valves of the outside cylinders were 
formerly driven indirectly by a rocking shaft 
from the valve gear which passed into the 
exhaust chamber of the steam chest, an 
arrangement which permitted the use of 
outside admission. The steam chests, more- 
over, were placed on the same vertical 
centre line as the cylinders. To avoid the 
need to replace the outside cylinders, it has 
been necessary to retain the latter feature 
and also outside admission. This has 
necessitated the use of a high-pressure gland 
for the valve spindle, and special measures 
to translate the actuation from the plane of 
the valve gear to the steam chest centre line. 


INSIDE MOTION 


The incorporation in the original design 
of continuous lubrication to the motion 
between the frames was an ideal principle, 
but in practice the oil-bath had been only 
partly successful and had brought troubles of 
its own. These were, broadly, excessive use 
of oil due to practical difficulties in keeping 
the bath oil-tight, the entry of water causing 
emulsification of the oil and corrosion of the 
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of smokebox showing draughting arrangement 
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steel motion details, and the inability to 
examine the various working parts except 
at infrequent intervals. As a result the oil- 
bath has been dispensed with and a return 
has been made to the orthodox arrangement 
in which the motion and valve gear of the 
inside cylinder are not completely enclosed, 
and require the normal attention as regards 
examination and lubrication. Three inde- 
pendent sets of Walschaert’s valve gear are 
provided, and the outside and inside motion 
arrangements are shown in Fig. 2. The 
outside valve gears, being arranged for 
outside admission, transmit the motion to 
the valve spindle from the top of the com- 
bination lever, but due to the offset between 
the centre line of the valve gear and the axis 
of the steam chest, a suspension link is 
employed which carries the weight of the 
valve gear, thereby eliminating the need for 
the normal valve spindle crosshead guides. 
A short link connects the suspension link 
to the valve spindle crosshead. The piston 
valves have a maximum travel of nominally 
6zin and each head is fitted with four narrow 
rings. The return crank rod is attached to 
the return crank through an S.K.F. self- 
aligning ball bearing. The inside valve gear 
of orthodox design, and arranged for inside 
admission, is driven by an eccentric mounted 
on the right-hand crank web of the driving 
axle. The maximum travel is approxi- 
mately 67;in. Steam reversing has been 
dispensed with and in its place a screw 
gear has been provided. 


Test ARRANGEMENTS 


Two groups of tests were carried out : 

(a) Controlled road tests with special 
trains between Salisbury and Exeter. 

(b) Tests with the dynamometer car on 
certain representative service trains between 
Waterloo and Exeter. 

The controlled road tests were used for 
the establishment of the basic performance 
characteristics of the locomotive. So far as 
can be ascertained this is the first time that 
these principal relations have been ascer- 
tained solely by road tests. Previously the 
practice has been to conduct a comprehen- 
sive series of trials on one or other of the 
stationary testing plants, and then carry out 
a few controlled road tests by way of con- 
firmation of the results, and to link in a 
practical manner the basic data to the per- 











INSIDE. 
Fig. 2—Motion arrangements 


formance of the locomotive when hauling a 
train over a route of fluctuating gradients, 
occasional speed restrictions, and conse- 
quently varying speeds. But in recent years 
such complete reconciliation of the results 
has been obtained that in this instance the 
principal relations have been established 
solely as a result of the road tests. 

In the course of observation of the work- 
ing of locomotives on service trains con- 
siderable differences can usually be noted 
from the performance put up on stationary 
testing plants, or on controlled road tests 
on which the steaming rate is kept constant 
throughout. Even where speed restrictions 
are enforced, and would ordinarily be 








observed by shutting off steam and applying 
the brakes, on controlled road tests speed 
is reduced entirely by the brakes, and 
evaporation kept constant by steaming the 
locomotive against the brakes. Usually 
such differences in basic performance, as in 
the coal consumed per unit of work done 
at the drawbar, have been accepted, albeit 
in no more than a vague, qualitative way. 
More recently, however, a serious attempt 
has been made to establish full reconciliation 
between results obtained on service trains, 
and those obtained on closely controlled 
tests, and in the bulletin now under discus- 
sion this has been satisfactorily done. The 
tests on the rebuilt “‘ Merchant Navy ”’ class 


CUT-OFFS SHOWN REFER TO MAXIMUM STEAM CHEST PRESSURE. 
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locomotive were carried out with the Swindon 
dynamometer car, by the staff of the Chief 
Mechanical and Electrical Engineer, Western 
Region, in conjunction with the Chief 
Mechanical and Electrical Engineer’s Depart- 
ment of the Southern Region. 


RESULTS OF REBUILDING 


Quite apart from the more objective 
studies contained in the Bulletin one’s 
natural curiosity is directed towards any 
notable differences in performance before 
and after rebuilding. In this respect the 
bulletin cannot tell anything like the full 
story. When newly out of shops the original 
“Merchant Navy” class locomotives were 
not unduly heavy on coal; but once past 
some 30,000 miles from general overhaul 
deterioration set in rapidly, and the loco- 
motives became unreliable, and extravagant 
in fuel. The rebuilding has greatly improved 
their all-round performance. Comparative 
coal consumption under controlled condi- 
tions are as shown in Table I. 


TABLE I—Coal Consumption, Pounds per Hour 

















Coal, Colliery...; Bedwas | Blisworth Jove Bedwas 
y 
B.Th.U. perlb | 14,230 12,910 13,990 13,800 
Steam rate, lb 
per hour : 
20,000 ...} 2,500 2,850 2,400 2,400 
25,000 ...| 3,300 3,800 3,200 3,250 
30,000...) 4,200 4,850 4,100 4,250 
Original engine design Rebuilt 











From the above it will be appreciated that 
there was not a great deal in it. Taking into 
account the difference in calorific value of 
the Bedwas coal used with an engine of the 
original design, and the rebuild, there seems 
an advantage of about 5 per cent in favour of 
the rebuilt engine. With steam locomotives, 
however, this difference is so relatively small 
that it might be due to factors quite other 
than the changes in design. 


Basic TEST RESULTS 


The diagrams reproduced in Figs. 3 and 4 
show the equivalent drawbar horsepower 
characteristics and the evaporation of the 
boiler. Perhaps the most interesting point 
to be derived from these controlled tests is 
that the capacity of the locomotive has been 
scarcely altered at all, despite the fact that 
working pressure has been dropped from 
2801b to 2501b per square inch and the 
nominal tractive effort reduced proportion- 
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Fig. 5—Stephensonian cycle (steam—air—combustion) 





ately. In their original form however, it was 
rare for the steam chest pressures much to 
exceed 200lb per square inch in ordinary 
working. In response to very heavy firing a 
maximum output of 2000 drawbar horsepower 
is obtained, at 45 m.p.h., but at the maximum 
rate considered possible with one fireman in 
continuous running, namely 3000 lb of coal 
per hour, the output, as shown in Fig. 3 
does not exceed a maximum of 1250. This 
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Fig. 4—Evaporation 


occurs at 40 m.p.h., while at 70 m.p.h. the 
output is 1000 d.h.p. on level track. On the 
runs with service trains, to be referred to 
later, outputs up to 1869 equivalent draw- 
bar horsepower were recorded, though these 
were transitory values, not sustained for 
any appreciable length of time. 

In Fig. 4 is shown the curve of evaporation, 
against coal consumption, with the Bedwas 
coal used throughout these tests. The loco- 
motive steamed freely. On the controlled 
road tests, amongst hundreds of samples of 
smokebox gas taken all were apparently free 
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of carbon monoxide ; the latter could be 
produced only when access of air to the 
ashpan was intentionally restricted. On the 
service trains the same was the case. Carbon 
monoxide appeared no more than tempo- 
rarily, when the fireman was building up the 
firebed in anticipation of the driver requiring 
steam for a period of high power output. 
The Stephensonian cycle of the boiler is 
shown in Fig. 5. For a rate of production 
of 32,000 lb of steam per hour, for which a 
firing rate of 100 lb of coal per square foot 
of grate per hour is necessary, the excess air 
is 34 per cent of that theoretically required 
to support combustion. This accounts for 
the free steaming of the boiler, being due to 
the combination of draughting arrangements, 
which eject 1-63 lb of gas for every pound of 
steam exhausted, and the low resistance of 
the gas circuit. The latter is shown in the 
interesting relation between rate of steam 
production and exhaustion, the rate of gas 
flow, the draught and the blast orifice 
differential (Fig. 6). 


INTERPRETATION OF RESULTS 


The interpretation of results from a con- 
trolled road test, in such a way as to enable 
the results of runs with service trains to be 
satisfactorily reconciled with the basic data 
already discussed, can be followed from 
reference to a particular example, shown in 
Fig. 7. These relate to a controlled road 
test at a constant steam rate of 22,700 lb 
per hour, and a firing rate of 2800 1b per 
hour. The results of all measurements of 
drawbar pull are plotted against speed. 
These are the actual values, without any 
corrections for gradient. From a controlled 
road test these lie on a smooth curve, C, in 
Fig. 7. From this curve is plotted a second 
curve A of which the corresponding vertical 
ordinates are those of C divided by ratio “‘K,” 
which is the ratio of the trailing load to the 
total load of train. In the particular example 
shown the trailing load was 355 tons, and 
with the locomotive and tender weighing 
151-2 tons, the ratio “K” is 355/355+ 
151-2=0-702. 

The equivalent drawbar pull, correcting 
the actual recorded values for gradient, is 
plotted in graph B, thus showing that the 
balancing speed on level track for a trailing 
load of 355 tons and a steam rate of 22,700 lb 
per hour is 73 m.p.h. 

From the complete series of controlled 
road tests, by similar calculations, the 
diagram Fig. 8 is prepared. The anticipated 
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Fig. 6—Steam-gas-draught and orifice pressure 
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TRACTIVE EFFORT — 1000 LB. 
SR 





SPEED — M.P.H. 
Bedwas coal—13,800 B.Th.U./Ib. 
A—Actual or traction drawbar tractive effort/trailing : gross 


weight ratio 

ee drawbar tractive effort at constant speed on 
the level. 

C—Actual or traction drawbar tractive effort. 

D—Total resistance of trailing load on the level. 


weer 0" 702=k. 
355+ 151-2 
Wind 7°5 m.p.h. 45 deg. head wind. 
Curve D is the complement of curve C : from these the speed 
distance curve can be calculated. 
Fig. 7—Characteristics produced by controlled road 
test steam rate—22,700 Ib per hour 


Trailing : gross weight ratio for test= 


performance of the locomotive in any con- 
ditions of load, and steaming can thus be 
predicted by multiplying the value of draw- 
bar pull relating to the particular firing rate 
by ratio ““K,” for the train concerned. 
Thus if the trailing load was 450 tons, and 
the firing rate 3000 lb per hour, the drawbar 
pull at 70 m.p.h. shown in the diagram at 
7000 lb must be multiplied by 0-75, thus 
5250 lb, or 2:35 tons. As a guide to the 
efficiency at which the locomotive was 
working the small inset diagram is added. 
Reference to the contour lines of constant 
thermal efficiency, divided by ratio “K,” 
gives a value of 7-8 per cent ; relating this 
to the inset diagram the basic coal consump- 
tion, divided by “* K ” is 2-37/0-75 or 3-15 1b 
per drawbar horsepower-hour. 


RESULTS FROM SERVICE TRAINS 


For a true appreciation of test results 
taken with service trains, and comparison 
of them with the basic performance of the 
locomotive established in the controlled 
road tests, a careful assessment must be made 
of the proportion in which the coal as 
weighed, should be allocated as between the 
various functions. The actual assessment on 
runs with four service trains between Water- 
loo and Exeter is given in the accompanying 
table : 














T 
TABLE III—Coal per Drawbar Horsepower-Hour—Service Trains 

Date of run June 25, 1956 | June 26, 1956 | June 27, 1956 | June 28, 1956 C 
Direction ... ; des Eastbound | Westbound Eastbound Westbound 4 
| Es. 3-80 | 3-60 3-94 3-72 y 
Coal per drawbar horsepower-hour 8 
S.W. 3-21 | 3-29 3°54 3-33 T 
E.S. = Between Exeter and Salisbury. at = b 
S.W. = Between Salisbury and Waterloo. re 
$\ 
In each case the complete run of 171-7 at Sidmouth Junction and Salisbury ;  west- d 
miles is divided into two sections: London bound stops are made at Basingstoke, If 
to Salisbury and Salisbury to Exeter. These Andover Junction, Salisbury, Templecombe c 
sections roughly correspond to the physical * and Sidmouth Junction. The accompanying P 
disparity between eastern and western ends _ Table III shows the considerable variation in p 

of the route. The eastern end is.of gradual coal consumption per tractive horsepower- 
tl 
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The hatched band covers all rates of working for which traction efficiency/trailing: 
maximum, as shown in inset diagram. 


Fig. 8—Characteristics of traction drawbar tractive effort 'trailing: gross weight ratio 


grading and of relatively long inclines of 
uniform slope, while the western end is a 
sharply graded switchback. Change in the 
trailing load takes place at Salisbury, on the 
eastbound run, and at Templecombe on the 
westbound. Eastbound there are stops only 


TABLE I1—Allocation of Coal 
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gross weight ratio is within 2 per cent of the 
Bedwas coal—13,800 B.Th.U./Ib. 


hour. In the bulletin the quantity referred 
to as ‘‘ tractive horsepower”’ is the actual 
horsepower transmitted to the trailing load— 
what is normally referred to as the drawbar 
horsepower, uncorrected for gradient. N 

The higher rates of coal consumption | 
west of Salisbury were not entirely due to 
the heavier gradients. On the run of June 
26, for example, although the value of the 
coal consumption per drawbar horsepower- 
hour was 3-60 Ib between Salisbury and 
Exeter, the reduction of trailing load from 
500 tons to 393 tons at Templecombe resulted 
in a considerable difference between the coal 
rate at the two ends of this section. These 
were : 





ine eau ana” tees’ | was _ Up Down 
Date... oc... ses vse ses veel June 25, 1956 | June 27, 1956 June 26, 1956 | June 28, 1956 
Per cent | Pounds Per cent Pounds Per cent Pounds Per cent Pounds 
trip trip trip trip 
coal coal coal | coal 
(1) Steam raising — | 1,296 —_ 1.296 _ 1,296 — 1,296 
(2) Traction... — 6.749 — —_ ,990 — 8,721 
(3) Ejector steam, losses of various 5:3 377 4°8 6:0 506 | 2:7 246 
kinds, &c. | | —) a ——_—_—_—— 
Total coal as weighed | 8,422 9,794 | 9,792 | 10,263 

















ited Trip coal is defined as total coal less coal for steam raising. 
ote: 
(ly. Caleulated from boiler water capacity, 1960 gallons, steam space, 113 cubic feet, assuming : 
5 per cent heat taken up lost by external radiation. 
di) Grate efficiency 97-5 per cent. 
(iii) Transmission efficiency 83 per cent. 
(iv) Coal thus consumed is replaced to form initial firebed. 
(2) Estimated from recorded tractive effort and speed—final firebed as (1) (iv). 
(3) By difference. 





Section | Trailing load, | Coal per d.h.p. 
| tons | hour, |b 
| 7 
Salisbury-Templecombe...| 500 | 3°21 
Templecombe-Exeter ra 393 | 3:97 
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By modern standards the first would be 
considered an efficient performance, in a 
service run, while the second yields a traction 
efficiency multiple of 7 per cent, against the 
8 per cent of the eastern end of the journey. 
The reason for this decrease in efficiency can 
be seen from a study of the dynamometer 
record. The gradient profile of the line is 
switchback in form, but several of the 
descending stretches are of such steep 
inclination that the regulator is practically 
closed, and the rates of coal consumption 
per drawbar horsepower hour during such 
periods of coasting goes up to infinity. 

Furthermore, the reduced value of the 
trailing load, as compared with the weight 
of engine and tender, would also have its 
effect. The actual value of coal per drawbar: 
horsepower-hour on the Templecombe-Exeter 
section shows an increase of 24 per cent 
over that east of Templecombe, but if the 
respective coal rates are multiplied by the 


““K ” factor, the relative figures for east and 
west of Templecombe work out at 2:35 and 
2:70, the latter representing a 15 per cent 
increase. This can be regarded as the factor 
resulting from the physical characteristics of 
the road. If a switchback road had gradients 
of severity such as to permit of a fairly 
constant rate of steaming throughout, one 
would expect the coal per drawbar horse- 
power-hour to be little different from that 
obtained on a level line. In the past it has 
often been customary to test locomotives 
over routes of severe gradient, and innumer- 
able trials have been carried out over Shap 
summit, on the former L.N.W.R., and over 
Aisgill summit, on the Midland. While both 
routes provide an excellent test of sustained 
hard steaming, the values of coal consump- 
tion per drawbar horsepower- hour are 
likely to be high, due to the high proportion 
of the total mileage run downhill under the 
lightest of steaming conditions. 


Preparation of High Purity 
Single Crystal Silicon 


THE FLOATING-ZONE TECHNIQUE 


By J. L. PARMEE, B.Sc., Grad.Inst.P.* 


The effect on crystal conductivity of the presence of impurity atoms is considered 
and a relationship derived between the electrical conductivity and the concentration 


of impurities. 


Crystal pulling from a melt in a crucible of pure transparent fused 


quartz imposes a limit on crystal purity by the small traces of undesirable impurity 

elements in even the purest fused quartz. Zone melting by means of a h.f. field 

is one of the methods used to overcome this contamination. The author describes 

a floating zone refiner and stresses its importance both in ensuring the supply of 

consistently good crystals for device material and in the solution of certain 
research problems. 


URING recent years semiconductor 

device manufacturers have persistently 
called for purer and better single crystal 
material. First, germanium, and then silicon 
were the subject of extensive research, until 
it is now possible to prepare these materials 
in the form of large single crystals of hitherto 
unattainable purity, such as one part of 
impurity in ten thousand million parts of 
semiconductor material.! 

Before proceeding with a discussion of 
crystal growth and purification techniques, 
it will be advantageous to introduce the 
concept of conduction due to impurities in 
semiconductors, by means of which electrical 
properties are related to chemical purity. 


ELECTRICAL CONDUCTIVITY 
IN SEMICONDUCTOR CRYSTALS 


_A crystal consists of a large number of 
identical atoms or molecules which are 
closely bound together by electrical forces 
SO as to form a three-dimensional network. 
This close proximity results in strong inter- 
action between neighbouring atoms. 

In considering conduction and atomic 
bonding it is the electrons, particularly 
those which describe orbits furthest from 
the nucleus of an atom, which are of import- 
ance. The outermost orbit is referred to as 
the valence level, for it is these (valence) 
electrons which produce the bonding forces 


* Research Laboratory, Associated Electrical Industries, Ltd., 
Rugby, 





in crystals. Thus silicon and germanium, in 
Group IV of the periodic system of elements, 
have four electrons in the valence level, 
which means that each atom is linked to 
four similar atoms in the crystal. 

Atomic bonding in crystals produces 
interaction coupling processes, which cause 
the energy level of the electron orbits to be 
spread into narrow bands of energies. Thus 
the valence level of the individual atoms 
becomes the valence band in the crystal. 

So far only atoms in their lowest energy 
state have been considered. By increasing 
their energy, electrons in the outer orbit 
may be elevated to higher energy levels. 
These so-called excitation levels in the atom 
give rise to the conduction band in a crystal, 
as an electron in this state is able to move 
freely though the crystal under an applied 
electric field. This form of conductivity— 
intrinsic conductivity—is, however, less im- 
portant in practice than extrinsic conductivity, 
produced by the presence of impurity atoms 
in the crystal. 

Consider the effect of introducing an 
impurity atom from Group V of the periodic 
system, e.g. phosphorus, or arsenic, into a 
silicon crystal. This atom contains five 
electrons in its valence orbit, only four of 
which are required for bonding to neighbour- 
ing silicon atoms, leaving one electron 
loosely connected to the ion and which can 
easily be given up to the conduction band. 
The presence of this foreign atom minus an 
electron disturbs the shape of the energy 
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bands and actually creates permissible energy 
levels within the energy gap—a normally 
prohibited region. Electrons can then jump 
into the conduction band more easily from 
these energy levels than from the valence 
band. Atoms which donate electrons in this 
manner are referred to as donor impurities 
and give rise to electronic or “n-type” 
conductivity. 

In a similar manner impurity atoms from 
Group III of the periodic table, e.g. boron or 
aluminium, also distort the band structure— 
this time in the opposite direction, so that 
energy levels are again created in the for- 
bidden energy gap. As Group III elements 
have only three valence electrons, there is a 
net deficiency of electrons in the valence 
band, which is therefore unable to accept 
an electron from any available source, such 
as elsewhere in the valence band. Atoms of 
these elements are therefore called acceptor 
impurities. An _ electrical vacancy thus 
created in the valence band has the property 
of a positive charge, and is referred, to as a 
“hole.” This is also capable of acting as a 
current carrier, giving rise to “p-type” 
conductivity. The process in which an 
electron is elevated to a higher energy state 
is called ionisation. The importance of 
Group III and Group V elements in impurity 
semiconduction is largely due to the ease 
with which they are ionised at room tem- 
perature. 

Having established the role of an impurity 
in producing electrical conductivity, it is 
now necessary to derive a_ relationship 
between the electrical conductivity and 
concentration of impurities. Consider an 
n-type crystalline specimen in which the 
concentrations of acceptor atoms are Np 
and Nx, respectively ; these are assumed 
to be completely ionised. For complete 
electrical neutrality throughout the crystal 
Np—Na=ne—n, Where n. and ng are the 
electron and hole concentrations respectively. 

Applying the mass-action law for the 
reaction between electrons and holes, one 
obtains the equation m,=n;7/ne where nj is 
the intrinsic concentration of electrons (of 
the order of 10° for silicon at room tem- 
perature), we have 

n? 


Np— Na=ne—-— 
Ne 


—the solution of which is, 
ne=Np—Na, since n2?<(Np— Na)’. 


Now electrical conductivity o is given by : 
o=n,e€ue-+nneun Where e is the charge carried 
by the electron and yp, and wy, are the 
mobilities of electrons and holes respec- 
tively, and depend on various scattering 
processes which occur as the carriers move 
through the crystal. 

In an n-type sample n.>n, and the con- 
ductivity equation reduces to 


o=NedLe 
=(Np—N4) Cte. 


In practice, resistivity ep, not conductivity, 
is measured, i.e. 


e=[(Np— Na) eee} 
for an n-type sample, and 
e=[(Na—Np) eur * 


for a p-type sample. 

Thus, a direct measure of the impurity 
concentration can be obtained from resistivity 
measurements, providing N4 and Np are not 
comparable. When N4 and Np are com- 
parable, the resistivity values become very 
large and can give a false impression of high 
purity ; such balancing of electrical impurities 
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is referred to as compensation. This effect 
can, in most practical cases, be detected by 
comparative analysis of impurity segregation 
profiles—as will be discussed later. 


IMPURITY SEGREGATION AND ZONE REFINING 


Segregation of impurities from dilute 
solutions is a well-known and frequently 
encountered phenomenon. It depends on 
the fact that certain impurities are more 
soluble in a liquid than in the solid, e.g. ice 
formed when a dilute solution of salt and 
water freezes is comparatively free from salt. 
Other impurities may, however, be more 
soluble in the solid than in the liquid, e.g. 
boron in germanium. 

This may be expressed mathematically by 
equating the ratio of impurity concentration 
in the solid C;, to the impurity concentration 
in the liquid Cz at the interface. When such 
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a system is in equilibrium, e.g. uniform dis- 
tribution of impurities in the liquid, the ratio 
C./Cz is a constant, called the “‘ equilibrium 
segregation (or distribution) coefficient ” 
ky. If the liquid is solidifying slowly, the 
impurity concentration ratio at the liquid- 
solid interface may differ slightly from the 
equilibrium value, but since this is the value 
encountered in practice, it is commonly 
referred to as the “‘ segregation coefficient ” k: 


< 
Cr 


For all impurities in silicon k is less than 
unity.® 

Thus, if a uniform liquid cylinder of 
length L having solute concentration C,, is 
allowed to freeze slowly from one end, the 
impurity will be concentrated in the liquid 
= redistributed according to the relation- 
ship : 


LIQUID 














i.e. a= fe, 


k—1 
Ce=k . C{1—) 
Curves for kK=0-85, 0°35 and 0-001 are 


shown in Fig. 1. 
Purification by this method is slow and 
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k= 0-001 
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Fig. 1—Impurity distribution after normal freezing 


uneconomical—as the tail of the solidified 
rod must be cut off before remelting and 
solidifying. If, however, only a small portion 
of the rod is melted, impurity segregation can 
be achieved by moving this liquid region— 
or zone—along the rod. 

This is the principle of zone melting, first 
developed for semiconductor purification by 
Pfann.* 

We shall consider the effect of a single 
zone pass along a uniform cross-section rod 
of length L. If the initial impurity concentra- 
tion C, is assumed to be uniform throughout 
the specimen and the zone length is /, by 
conservation of mass : 
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| (C;), dx . +1Cp=(x+)C . . (1) 


o 


where Cy, is the concentration in the liquid 
zone. By noting that C==k . C, when x=o, 
the impurity distribution equation is obtained, 


Cr kx 
2 2-6-2) exp (9) ~ « & 
In Fig. 2 impurity distributions after one 
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L = INGOT LENGTH. 
1 = ZONE LENGTH. 
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Fig. 2—Comparison of effectiveness of zone refining 
with zone lengths 


zone pass with different L// ratios are com- 
pared with the distribution after normal 
freezing (for k=0-35). It can be seen that 
greater yield of pure material is achieved 
initially with longer zones, but as the number 
of zone passes n is increased, it is more 
desirable to use a shorter zone length. 

The computation of the impurity distribu- 
tions for many zone passes is extremely 
laborious, and a number of attempts have 
been made to derive a complete mathematical 
expression to facilitate calculation of the 
distribution after, say, twenty zone passes. 
These expressions are so unwieldy that it is 
preferable to represent them graphically and 
use them as comparisons for experimental 
distribution curves®, 

In zone purification it is very important 
to be able to predict the ultimate distribution 
—that is the limit set on the purity obtainable 
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with a given specimen. This limit is imposed 
by the impurities, concentrated at the end of 
the ingot, which are partly reflected back 
along the ingot so that an equilibrium 
impurity transfer in both directions is set up, 
Further purification can be achieved only by 
altering the total distribution, as, for example, 
by replacing the tail section with purer 
material, before making further zone passes, 

A theoretical treatment of the effect of a 
vacuum on the zone refining process indicates 
that only certain impurities. such as antimony, 
arsenic and gallium, are evaporated at an 
appreciable rate. Of the two major impurities 
in silicon, phosphorus is only slowly removed 
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Fig. 3—Impurity distribution after one zone pass 


by vacuum refining, and boron is virtually 
unaffected (Fig. 3). 


SILICON CRYSTAL PREPARATION 


For a number of years single crystals of 
silicon have been grown from a melt sup- 
ported in a crucible of pure transparent fused 
quartz, by the Czochralski pulling technique. 
Of all the known crucible materials—such as 
refractory oxides, borides and nitrides— 
quartz is the most satisfactory, though even 
this is slowly attacked by molten silicon, and 
since the purest fused quartz contains small 
traces of undesirable impurity elements, e.g. 
boron, aluminium and copper, a limit is 
imposed on the purity of silicon crystals 
grown by this technique. 

Using the best commercially available 
silicon and high purity quartz crucibles, 
silicon crystals up to 800 ohm centimetre 
have been grown in which the predominating 
impurity is boron. It has been calculated 
that without the influence of crucible con- 
tamination this resisitivity figure would be 
increased to about 1300 ohm centimetre.’ 
Furthermore, purification by the pulling 
method is unsatisfactory even in the absence 
of crucible contamination since (as has been 
shown) the process would involve an unt- 
desirable wastage of material. 


ZONE MELTING 


The obvious way to overcome the con- 
tamination problem is to avoid using 4 
crucible. Two methods have been tried. 
In one, a large block of pure silicon is heated 
locally—say by electron bombardment*—so 
as to melt a puddle from which the crystal 
is pulled ; the purity of the resulting crystal 
is only slightly better than that of the starting 
material, however. 

The other method embodies one of the 
applications of zone melting.® A uniform 
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cross-section rod is held vertically, by clamp- 
ing its ends, and a narrow zone is melted 
through the rod usually by means of a hf. 
electric field. In this position the liquid 
zone can be made to be self-supporting, 
under surface tension and levitating forces 
of the h.f. field. This method, first described 
by Keck?® in 1953 and termed the “ floating- 
zone” technique, has proved to be most 
successful in the preparation of pure 
materials. 

The floating-zone method is ideally suited 
to silicon, as rods of lin diameter can be 
handled without exceeding the limits of 
zone stability. Theoretically the maximum 

mmissible zone length is proportional to 


_the radius of rod, the limit being fixed by the 


ratio surface tension solidus specific gravity 
of the liquid. A more recent treatment by 
Heywang" has shown that larger zones can 
be supported, although even this does not 
take into consideration the levitating forces 
due to the h.f. field. It has been reported 
that with a levitating field stable molten 
zones 3cm in diameter can be supported. 

Polycrystalline silicon rods are prepared 
chemically, usually by the thermal decompo- 
sition of a volatile silicon compound, e.g. 
halide, in a reducing atmosphere. The silicon 
is formed on a non-contaminating substrate 
such as a quartz tube or a metallic filament 
(such as tantalum), which must be removed 
by subsequent acid treatment. Taking the 
process one stage further, uniform diameter 
silicon rods have been made by deposition 
on silicon filaments (Fig. 4), thus avoiding 
the necessity for cutting and etching. These 
techniques have yielded pure silicon of 
resistivity better than 300 ohm centimetre, 
which after ten zone passes in a dry 
inert gas ambient yields 1100 ohm centi- 
metre p-type material. 

By beginning the zone movement from 
within a piece of single crystal butted on to 
the end of the silicon rod, it is possible to 
continue single crystal growth by oriented 
epitaxy through the whole ingot (Fig. 5). 

Single crystals may be grown with any 
crystallographic orientation, though for 
alloyed junction rectifiers the (111) orienta- 
tion is desirable. This is, in fact, a preferred 
growth direction for crystals having the 


Fig. 6—Vacuum floating- 
zone refiner for growing 


single crystals of silicon 


FLOATING-ZONE REFINER 


An equipment has been designed and 
developed for growing single crystals of 
silicon, as shown in Fig. 6. This is a vacuum 
floating-zone refiner, capable of handling 
silicon rods—up to 10in long and lin 
diameter. The specimen is supported verti- 
cally in non-contaminating chucks, which are 
mounted on the ends of precision ground 
stainless steel tubes. These tubes are moved 


Fig. 4—Uniform diameter silicon rod made by deposition on silicon filament 








Fig. 5—Single crystal of silicon (}” diameter) prepared by floating zone refining 


diamond structure. In practice it is found 
preferable to move the liquid zone up the 
ingot, in order to maintain the diameter of 
the rod uniform. The reason for non- 
uniformity when the zone is moved down- 
wards is due to the combination of gravita- 
tional force—tending to make the zone 
pear-shaped, and the material-transfer effect 
—occurring in materials which expand on 
solidifying. When the zone is moved 
upwards, however, these effects tend to 
annul one another. 


simultaneously, either automatically at speeds 
controllable between lin and 6in per hour, 
or manually when a fast traverse is required. 
A zone is melted by 4 Mc/s induction 
heating using a 10kW hf. generator with a 
multi-turn coil and concentrator system. 
At this frequency the skin depth is 0-080in, 
and a zone can easily be produced in rods 
of 0-8in diameter. 

Two main problems arise in zone melting. 
First, the avoidance of oxide or other foreign 
matter forming on the rod or liquid zone, 





thus interrupting crystal growth. This 
requires a good vacuum (or inert gas atmo- 
sphere) and scrupulous cleanliness inside_the 
vacuum chamber. Secondly, care must be 
taken to avoid a solid core forming inside 
the zone, as this not only prevents single 
crystal growth, but reduces the effectiveness 
of the refining operation. 

During induction heating of silicon at 
frequencies up to 500 kc/s, a powerful 
stirring is produced in the liquid. This 
appears to be associated with skin depth 
and the associated liquid volume, for by 
increasing the frequency to 3 Mc/s the 
stirring is no longer visible—even in small 
diameter liquid zones. Power control is 
obtained by varying the oscillator tank 
inductance, which is connected in series 
with the work inductor. The unavoidable 
variation in output frequency which this 
incurs is too small to be important. In the 
present equipment an undesirable turbulence 
of the zone surface was traced to a low- 
frequency modulation of the output current. 
This necessitated smoothing the ripple super- 
imposed on the d.c. line to the oscillator 
valves. 

The efficiency of the zone refining opera- 
tion depends largely on a homogeneous 
impurity distribution in the molten zone. 
This is difficult to achieve without stirring 
the liquid and various elaborate electric and 
magnetic processes have been proposed and 
applied to zone refining problems. It seems, 
however, that a differential rotation of the 
ends of the rod, coupled with the electro- 
magnetic stirring within the melt, is adequate 
for preventing a stagnant layer at the freezing 
solid-liquid interface. 

In the equipment illustrated in Fig. 6 the 
vacuum chamber is a water-cooled cylinder, 
continuously pumped through a 7in diameter 
pipe by a high-speed diffusion pump, which 
maintains a pressure of approximately 
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10mm Hg. The zone refining and crystal 
growing processes are visible through a 
large ‘‘ Pyrex ’’ window sealed into the door 
of the vacuum chamber. 


PURIFICATION BY ZONE REFINING 


In Fig. 7 experimental impurity concentra- 
tion profiles are compared with theoretical 
profiles. Although agreement is not perfect, 
the shape and magnitude of the impurity 
concentrations are comparable. It is prac- 
ticable, therefore, to use this comparison as a 
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Fig. 7—Comparison of experimental and theoretical 
distribution curves after zone refining . 
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method for assessing the quality of raw 
material, since the relative concentrations 
of donor and acceptor impurities can be 
calculated for any number of zone passes. 

In one particular sample which had been 
zone refined twenty times, the acceptor 
concentration in the starting material was 
calculated to have been 2x 10'* atoms per 
cubic centimetre, i.e. 0:0002 part per 
million ; this corresponds to a resistivity 
change of over 2000 ohm centimetre at the 
front end of the ingot. 

Boron removal is possible by chemically 
treating the liquid silicon during zone refining 
with hydrogen and water vapour.'2 The 
process involves oxidation of both silicon 
and boron, the oxides of which vaporise on 
to the relatively cool chamber walls. Hence, 
the concentration of boron in the molten 
zone is reduced. Boron concentrations 
greater than 10" atoms per cubic centimetre 
can thus be reduced by a factor of 5 with 
about ten zone passes, as compared with 
twenty zone passes when the water vapour 
treatment is not used. 

By combining the techniques of repeated 
zone passes, using an automatic floating- 
zone refiner with a moist hydrogen ambient, 
16,000 ohm centimetre p-type silicon has 
been produced after nearly seventy zone 
passes ;_ this corresponds to a boron con- 
centration of 8x10" atoms per cubic 
centimetre.! 


APPLICATIONS OF FLOATING-ZONE REFINING 


Floating-zone refining and crystal growing 
in its early days seemed to offer little scope 
outside the laboratory, since a maximum 
crystal diameter of gin had been predicted 
for silicon, and purification was necessarily 
slow when many zone passes were required. 
Interest having been roused by reports of 
the possibilities of obtaining very high purity 
single crystals of up to jin diameter, it is 


not surprising to find that floating-zone 
silicon crystal refining has recently been 
developed on a commercial scale. Auto- 
matic refining equipment, enabling twenty 
or more consecutive zone passes to be 
performed, requires less operator time than 
for growing a single crystal of comparable 
weight by the Czochralski technique. This 
ensures the supply of consistently good 
crystals for device material, since variations 
in quality (for example, resistivity, lifetime, 
oxygen content and crystal structure) are 
less likely under the controlled conditions of 
crystal grown. 

In research there are a number of important 
problems which may be partly or completely 
solved by use of this technique. 

(1) The impurity distribution formule are 
not always obeyed in practice. This may be 
due to unjustified assumptions in their 
derivation, incorrect values of segregation 
coefficients or some inhibiting action due to 
high-temperature gradients at the crystal 
growing interface. 

(2) The structure of floating-zone crystals 
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is two orders of magnitude worse than good 
crucible pulled crystals, e.g. 10° to 10* etch 
pits cm-* compared with 10% to 10? etch 
pits cm-?. 

(3) The highest purity silicon so far 
produced is reported to be 100,000 ohm 
centimetre.!* This is still considerably lower 
than the ultimate, theoretical purity, e.g. 
500,000 ohm centimetre, and at present the 
most promising method for making this 
intrinsically pure silicon appears to be the 
floating-zone technique. 
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Last Southampton Paddle Steamer 


By G. W. TRIPP, O.B.E., F.C.G.1., M.I.C.E. 


OR upwards of a century paddle steamers 

have plied between Southampton and 
the Isle of Wight, but in 1931 the Southamp- 
ton, Isle of Wight and South of England 
Royal Mail Steam Packet Company started 
a revolution by bringing into service the 
twin-screw motor vessel ‘‘ Medina” and 
henceforth the days of the paddler were 
numbered. After the first world war two 
paddle steamers were built for the company: 
‘** Princess Elizabeth ’ and “‘ Gracie Fields,” 
the latter having a very short career for she 
was built in 1936 only to become a war 
casualty, and ‘** Princess Elizabeth ” has been 


croft and Co., at the Woolston yard, and 
she has been fitted with a new subdivision 
bulkhead enabling her to obtain a Steam 
III passenger ‘certificate so that she can 
now carry 420 passengers. Her new owners, 
Torbay Steamers, Ltd., intend to use her 
for cruises from Torquay to Salcombe, 
Lyme Regis and Plymouth. 

A similar state of affairs has taken place 
at Lymington where the last paddle steamer 
“* Freshwater ’’ was replaced early this year 
by a motor vessel bearing the same name. 
The old paddler has had a further lease of 
life granted her for as ‘‘ Sussex Queen” 





The last Southampton paddle steamer ‘‘ Princess Elizabeth ”’ 


regularly employed both on the mail service 
to Cowes and excursion work until the 
present year. The advent of “ Carisbrooke 
Castle,” already described in these pages,* 
indicated the doom of the old vessel, which 
had done such good work for her owners. 
And so ends a page of history at Southamp- 
ton. 

Fortunately, there is a brighter side of the 
picture to present for the vessel has been 
thoroughly overhauled by John I. Thorny- 


she will be employed on excursion work on 
the South coast. 

At the present time the three passenger 
services between the mainland and the Isle 
of Wight are catered for by ten motor ships 
and three paddle steamers, the latter (based 
at Portsmouth), only being used during 
the height of the season. In addition there 
are four ships engaged on car ferry work. 





* Tue ENGINEER, June 5, 1959, page 886. 
+ THe ENGINEER, November 6,§1959, page 550. 
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World’s Largest 


HE first production in the new Studio Five of 

Associated Television, Ltd., at Wembley, 
was staged yesterday, June 9. During an inspec- 
tion of the studio a week earlier it was confirmed 
that its production area of 14,000 square feet 
(140ft by 100ft, with an effective clear height of 
40ft) makes this the largest television studio in the 
world by a margin of some 2000 square feet. 
Central soundproof partition doors lowered from 
the roof enable Studio Five to be used as two 
independent studios of 6700 square feet each. 
This arrangement was designed to provide an 
acoustic separation of 60 dB over the range of 
50 c/s to 4:5 ke/s, but in practice a separation of 
70 dB has been achieved. The need to provide 
individual or collective control facilities for the 
two halves of the studio has been met by many 
special arrangements for flexibility in the tele- 
vision, sound and lighting systems, but the 
fundamentally important aspect of the scheme is 
the ability to work on the American 525-line and 
Continental 625-line standards, as well as on 
405 lines. This has been provided from the 
outset by the use of equipment with switching or 
plug-in unit devices to allow simple and rapid 
changeover from system to system. Power supply 
arrangements include a motor-alternator with 
60 c/s output for the American system. 

Building of Studio Five began in December, 
1958, the main contractor being Bovis, Ltd. 
The architects, Farrs and Partners, F/F.R.I.B.A. 
had to plan the building to form an integral unit 
with the studios, scene stores, offices and dressing 
rooms which they had already built for 
Associated-Rediffusion, Ltd., on the site, without 
interfering with the running of the existing 
buildings during the construction. The consulting 
structural engineers were Andrews, Kent and 
Stone. 

Some of the ten camera channels supplied by 
E.M.I. Electronics, Ltd., are seen in Fig. 1, 
mounted on Linton electric trollies driven by a 
110V d.c. supply fed by cable from the various 
camera outlets. The cameras make extensive use 
of printed circuit boards, are equipped with the 
44in image orthicon tube developed and manu- 
factured by the English Electric Valve Company, 
Ltd.; it has a storage target area some three 
times larger than contemporary 3in tubes. This 
has allowed redesign of the electron image section 
for higher sensitivity while retaining conventional 
lens systems. Also seen in Fig. | are some of the 
microphone boom trollies. There are twenty-six 


Television Studio 


microphone inputs in each half of the studio. A 
frequency-modulated v.h.f. radio system provides 
contact between the producer and staff on the 
studio floor, who are equipped with portable 
transistorised transmitter-receivers. A dipole 
aerial is mounted in each half of the studio roof. 

In the camera control room four camera 
control units are installed for each half of the 
studio, together with a central overall control 
desk allowing control of eight cameras. All 
vision equipment associated with the camera 
channels and studio production control in the 
two control rooms has also been supplied by 
E.M.I. Electronics, Ltd., and is arranged for 
conversion to any of the three-line standards by 
the use of a switch or a changeover plug- 
connector, without the need for substitute units 
or other modifications. Each producers’ control 
room has a ten-channel vision mixing desk and a 
bank of 2lin monitors. The studio can be 
converted from one standard to another in less 
than twenty minutes. 

Fig. 2 shows a sound control room and 


Fig. 2—The sound control 
room, with record and tape 
players in foreground, and 
control desk housing all 
amplifiers as plug-in units 





Fig. 1—Part of the production area at Studio Five, Wembley, showing cameras on electrically-propelled 
trollies and man-propelled microphone booms 
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illustrates the twenty-one-channel control desk, 
one of a range introduced recently by Marconi’s 
Wireless Telegraph Company, Ltd. All amplifiers 
are contained inside the desk structure and are 
plug-in units, mainly of a common form. On 
each channel there are facilities for feeding the 
output into the studio for studio audiences. 
The record players, of German design, supplied 
by Pye, Ltd., have facilities for locating any point 
on the sound track so that it can be reproduced 
when required. 

The studio lighting control room contains a 
patch panel through which any lamp can be 
connected to any circuit on the duplicated control 
boards. These each enable 100 dimmers to be 
controlled, and are arranged so that the desired 
lighting levels can be pre-set for a number of 
circuits on a number of dimmers, which do not 
change until a master control is operated. 
Pressure on a pedal enables the speed of the 
dimmers in either direction to be varied so as to 
run from zero to full brilliance and vice versa in 
from three-and-a-half to forty seconds. Each 


section of the board will control the whole studio 
lighting without reduction of facilities, this 
combined control being selected by means of a 
A separate push-button control 


master key. 





board, with the buttons forming a mimic diagram 
of the lighting layout, is mounted in the gallery 
outside the control room for lowering and hoisting 
the lights. 

The dimmers take the form of continuously- 
variable transformers and are operated through 
electromagnetic couplings from continuously- 
rotating shafts driven by variabie-speed d.c. 
motors. 

The movable partition which divides the 
studio into two halves was designed and built by 
Geo. W. King, Ltd., Stevenage, Herts. It is in 
two parts, each 87ft 1 lin long by 30ft 6in high and 
formed from fifteen vertical panels attached to a 
vertical mattress consisting of the main weight- 
carrying girder forming the upper side, sixteen 
stringers projecting from this girder, sixteen 
vertical stiffeners attached to the stringers, and 
four horizontal stiffening girders located at the 
top and bottom and at two intermediate positions 
in the height. The two plates forming one parti- 
tion are of mild steel sheet, 4in apart, with 3in 
rock wool filling. One sheet is suspended free 
and connected to the main frame at the edges 
only. Acoustic tiles are stuck to the outer face 
of the “ free’ sheet. The vertical girders form 
the framework for acoustic fins which hinder the 
formation of longitudinal waves in the cavity. 

Each of the two lifting units supporting a parti- 
tion incorporates a Heenan and_ Froude 
** Dynamatic ’ coupling, controlled by a mag- 
slip. When being raised, one part rises several 
feet before the other begins to lift to ensure that 
in the event of inadvertent operation, acoustic 
separation is maintained long enough for the 
hoist to be stopped before interference is created. 








SHORTER REPORTS 





June 10, 1960 THE ENGINEER 





Study of Sites for Coal-Fired Power 
Stations in the West Riding 


Tue Central Electricity Generating Board 
announces that as part of the continuing process 
of seeking possible sites for new power stations 
it will be investigating six areas in the West 
Riding of Yorkshire to explore their suitability 
for large coal-fired stations. Sites adjoining the 
existing power stations at Ferrybridge and the 
new station under construction at Thorpe Marsh 
near Doncaster will be examined along with 
four new areas at Knottingley, Kellingley, Egg- 
borough and Gowdall near the course of the 
River Aire between Knottingley and Goole. 
The investigations will include trial borings to 
verify the subsoil conditions and are expected 
to take several months to complete. 

Because of the rate of increase of electricity 
consumption it is necessary to plan ahead for 
the additional coal-fired power stations likely to 
be required in the later 1960s and beyond. The 
Yorkshire coalfield at present produces large 
quantities of the small coals that can be used 
for electricity generation, its contribution being 
exceeded only by that of the adjoining East 
Midlands coalfield and it possesses large reserves 
of economically workable coals of various 
kinds. Increasing quantities suitable for elec- 
tricity generation are expected to become avail- 
able in the near future. If sites with the right 
combination of facilities for large powerstations 
can be found near the coalfield it will be possible 
to use this coal efficiently and economically for 
electricity generation with advantage both to 
electricity consumers and to the coal industry. 

Coal-fired power stations already working or 
planned near the Yorkshire coalfield include 
Wakefield “ B ” (240MW) and Elland (180MW) 
on the River Calder, Ferrybridge “B” (300MW) 
and Skelton Grange “B” (480MW) on the 
River Aire and Thorpe Marsh (1100MW) on 
the River Don. 

Any power station proposals arising from 
these investigations will be published and will 
be the subject of applications to the Local 
Planning Authority and to the Minister of Power 
for statutory consents. 


Opening of Research Centre at Leven 


ON May 27 the Secretary of State for Scotland 
opened a research and development centre at 
Leven, Fife, for the Balfour Group of Com- 
panies. The building houses a series of modern 
laboratories designed on the basis of a practical 
approach to chemical engineering problems, 
and adequately equipped to carry out research 
and development work on chemical process 
plant for a wide range of industrial applications 
and manufacturing techniques. Integrated with 
the laboratories are comprehensive pilot plant 
installations able to demonstrate applications on 
clients’ raw materials. Thus, complete process- 
ing systems can be analysed, tested and evalu- 
ated in terms of size, output, and operation, to- 
gether with operating temperatures, thenumber of 
stages involved, and flow arrangements. By 
such studies the optimum conditions can be 
determined to ensure the successful produc- 
tion of an end product before constructing a 
full-scale plant. 

Layout of the pilot plant is on the “ Meccano ” 
principle so that the equipment is capable of 
giving maximum flexibility to every operation, 
it being possible to change from one process 
in raw material to another within a short period 
of time. The range of pilot plant available 
provides for the study and any problem within 
the broad framework of chemical engineering. 
This equipment, in association with the group’s 
specialised knowledge of constructional materials 
to meet corrosive conditions, high temperatures, 


and pressures and vacuum, enables practically 
any plant to be designed and manufactured for 
the chemical, pharmaceutical, gas, oil, food, 
dairy and brewing industries. 


Filters for Fluids 


A NEW fluid filter medium has been introduced 
by Vokes, Ltd., Henley Park, Guildford, Surrey, 
to give protection continuously in critical 
conditions. This new filter medium known as 
“Poroloy” is generally manufactured in 18/8 
stainless steel; it is also available in other 
metals such as nickel-chrome, Inconel nickel and 
other stainless steels or almost any metal that can 
be drawn in fine wire forms. 

Filters are manufactured with inserts in the 
form of seamless porous tubes, flat sheets, 
pleated discs, pleated cylinders and many other 
forms made possible by the material’s ductility 
and high strength characteristics. ‘“ Poroloy ” 
can be readily welded, silver soldered or ce- 
mented. Owing to its sintered construction 
which securely bonds all wires at the point of 
contact, it is free from media migration and has 
high fatigue resistance so that it may be used 
where there is likelihood of sudden pressure 
surges and conditions of severe vibration. 

Filter inserts can be designed to withstand 
differential pressures of over 3500lb per square 
inch and for operating temperatures ranging from 
—350 deg. Fah. to + 500 deg. Fah. according to 
materials and construction. The normal pore 
size ratings vary from 2 to 1000 microns. They 
are stated to be suited for application in intricate, 
high pressure hydraulic, servo and fuel systems 
and with such fluids as acids, lubricating 
oils and caustic solutions. 


Gas from Low-Grade Coal 


THE economics of a new complete gasification 
process for obtaining gas from low gradecoalare 
to be investigated at a pilot plant which is to be 
built at the North Thames Gas Board’s works at 
Bromley, East London. This pilot plant will be 
operated as an experimental unit by the London 
Research Station of the Gas Council and its 
capital cost will be approximately £225,000. It is 
expected to produce about 2,000,000 cubic feet of 
blue water gas per day, and a contract for its 
construction has been placed with Simon- 
Carves, Ltd., working in conjunction with Dr. C. 
Otto and Co., of Bochum, West Germany. 

The decision to build this plant hasarisen from 
the need for a process which will gasify the 
cheapest grades of coal completely, producing 
blue water gas on a large scale at the lowest 
possible cost. The intention is that this cheap 
blue water gas would be mixed with a cheap rich 
gas such as imported methane, gas obtained 
from oil gasification, or tail gases from refineries, 
to provide towns gas at the statutory calorific 
value. It is stated that this procedure has 
become necessary because it is now more ex- 
pensive to manufacture “ lean,” or low-calorific, 
gas in existing conventional plants than it is to 
produce rich, or high- calorific, gas. It is 
essential, however, to have supplies of “lean” 
gas in order to reduce the calorific value of 
rich gases to a standard level. 

Interest in complete gasification of coal has 
also arisen because of the shortage of the con- 
ventional coking coals which the gas industry has 
always used in the past ; as a result, there is the 
prospect of a coming shortage of the good 
quality coke which is used to manufacture blue 
water gas in conventional plant. Because of this 
prospect, work was started in the Gas Council’s 
London Research Station ten years ago to find 
new methods of producing blue water gas. Asa 
result of a comprehensive survey of all known 
methods, attention was focused on a process 


known as the slag bath generator which has been 
developed in Germany from an invention by 
yen Roman Rummel of the Union Kraftstoff 

This process involves forcing powdered coal, 
together with air or oxygen and steam, into a bed 
of molten slag, which produces blue water gas 
continuously. The process in a somewhat 
different form has been operated on a large scale 
in Germany, using brown coal as a fuel. In this 
country, where there are no considerable quanti- 
ties of brown coal, modifications have been made, 
and the pilot plant will utilise powdered low-rank 
black coal as a fuel, and use air instead of oxygen 
in the processing. Because of this use of air 
instead of oxygen, the slag bath generator which 
it is proposed using in the pilot plant at Bromley 
will consist of a twin shaft system and a divided 
slag bath, in one part of which coal is burned in 
air with combustion products escaping up one of 
the shafts. In the other part coal will react with 
steam in the presence of molten slag, heated by 
the combustion in the first half of the bath, to 
produce blue water gas. The molten slag will be 
kept circulating under a dividing curtain so that 
heat generated on the combustion side is carried 
into the gas-making side to provide the heat 
required in the process. As this is a complete 
gasification process, there will be no by-products 
except slag. 


Maidstone By-Pass Motorway 


On Wednesday June 1, the first section of the 
Maidstone By-Pass, comprising a length of 
54 miles of dual two-lane motorway, was opened 
to traffic. This is the first stretch of motorway to 
come into use in South-East England. Some 
details of the engineering side of its construction 
were published in THE ENGINEER of September 
4 last, page 182. There is one intermediate 
“interchange” on this length of road, apart 
from its terminal junctions. Until the com- 
pletion in the early autumn of the western section 
of the by-pass, which covers a further 1} miles, 
and has 1} miles of side roads, the motorway is 
reached from the London direction by travelling 
along A2011 through Aylesford. The motorway 
was built under the direction of Mr. Henry 
Bowdler, county surveyor of Kent County 
Council, the consulting engineers for the bridges 
being Messrs. Scott and Wilson, Kirkpatrick 
and Partners. The main contractor was Richard 
Costain, Ltd. 


Marine VHF Communications 
Equipment 


WE have received details from the Marconi 
International Marine Communication Company, 
Ltd., Chelmsford, of a new combined simplex- 
duplex frequency-modulated v.h.f. radiotele- 
phone equipment known as the “Argonaut,” for 
operation in the band 156°0 to 163°4 Mc/s. The 
equipment has been approved by the British 
General Post Office as complying with the 
specifications for ship stations working in the 
international maritime and private maritime 
services. 

Basically, the “Argonaut” comprises two 
units, both designed for bulkhead mounting. The 
control unit (illustrated), measuring 10jin by 
11l4in by 64in, incorporates a handset, loud- 
speaker, and all the operational controls. This 
unit is used for either local or extended control, 
and may be separated from the transmitter/ 
receiver unit by up to 300ft of cable. The 


transmitter/receiver unit, measuring 36}in by 
203in by 74in, can be installed in any convenient 
position, access being required only for servicing. 
The standard equipment incorporates fifteen 
crystals to permit operation on forty channels; a 
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further ten channels become available with the 
addition of one extra crystal and a 4.5 Mc/s 
converter. 

Operation of the equipment is from 110V or 
2200V mains, or 115V or 230V, 50/60 c/s 
mains. The appropriate power unit is fitted in 
the transmitter/receiver cabinet, and receiver 
watch is maintained without the operation of 
rotary transformers or vibrators. 

Maximum output power rating of the trans- 
mitter is 20W, the maximum allowed under The 
Hague agreement. The equipment can also be 





Control unit, with handset and loudspeaker, of marine 
v.h.f. transmitter-receiver, giving remote selection 
of up to fifty channels 


supplied for direct operation from 220V d.c. 
mains with no internal power unit, and a trans- 
mitter power of 7W is then availabie. Frequency 
modulation is employed, with pre-emphasis and a 
nominal peak deviation of 15 kce/s at 1000 c/s. 
A quick-acting volume compressor and clipper- 
limiter are included in the transmitter circuit. 
All controls are concentrated on the control 
unit (illustrated). Switching to any of the fifty 
channels is effected by two decade switches with 
an illuminated indicator window. Lifting the 
handset applies the transmitter h.t., and pressure 
on the handset pressel switch brings the trans- 
mitter carrier on, the equipment being in either 
simplex or duplex condition depending on the 
channel in use. A_ calling/working switch 
permits direct switching to and from channel 
sixteen (safety and calling) and the pre-selected 
working channel. On the channel sixteen 
position a separate indicator lamp is illuminated 
and the channel selector window illumination is 


extinguished. The transmitter power switch 
permits reduction of output power to less than 
0.5W, accompanied by dimming of the trans- 
mission indicator lamp. In order to ensure that 
continuous loudspeaker watch is maintained, 
the loudspeaker is always “on” when the 
handset is on its rest, and always muted when 
the handset pressel is operated. 

By the addition of a master local/remote 
switching unit external to the transmitter/ 
receiver unit, full control (including channel 
selection) can be switched to one of two con- 
trol positions. A dual watch unit of the same 
dimensions as the main control unit may be 
added to the normal control units to provide 
monitoring of two independently selected chan- 
nels. Full duplex working on a single aerial is 
provided by the use of either an aerial relay or 
duplex filter unit. 


[Reply Card No. E9846] 


Electrically Heated Salt Baths 


FIvE new types ot electrically-heated furnaces 
have been added to the range of oil and gas fired 
“Cassel”? furnaces made by the Imperial 
Chemical Industries Ltd., under licence from the 
Ajax Electric Company of the United States. 
Three of the new designs are electrode-heated and 
have rectangular pots in which the salt is heated 
by current passing between immersed electrodes. 
One of these furnaces, used for heat-treatment 
with neutral salts in the temperature range 700 
deg.-1000 deg. Cent., has a pot of interlocking 
refractory bricks. Another, used for carburising 
with various salts containing cyanide in the 
temperature range 650 deg.-1000 deg. Cent. has a 
pot of mild steel plate. The third, used for 
quenching and secondary hardening of high- 
speed steel in the temperature range 500 deg.- 
700 deg. Cent. also has a pot of mild steel plate. 

The two other designs of furnaces, one of 
which is illustrated, are intended for lower- 
temperature working, and are fitted with im- 
mersion heaters. 

An immersion heater furnace used for tem- 
pering steel and heat-treating aluminium alloys 
in the temperature range 160 deg.-400 deg. Cent. 
has a mild steel pot and the other is designed for 
quenching steel during austempering or martem- 
pering treatments. Agitation of the salt bath 
ensures that parts being quenched are exposed to 
a uniform flow of the molten salt to extract heat 
rapidly and with minimum distortion of the work. 
The pot is air-cooled externally to prevent the 
salt rising in temperature and if parts have just 
been austenitised in a high temperature bath a 
separating chamber is provided in which the high 
temperature salt is removed. 

[Reply Card No. E9851] 





Electrically heated salt bath with a 58in by 20in by 20in deep pot for austenitising ball and roller 
races before quenching 
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Skates for Moving Machines on 
Factory Floors 


To facilitate the movement and re-positioning 
of machines on factory floors, a simple and easily 
fitted accessory known as the “* Vulca-Skate ” 
has been introduced by Vulcascot (Great Britain), 
Ltd., 87/89, Abbey Road, London, N.W.8. . 
These units can be used with most types of 
machine fixings but are particularly designed for 
use where machines are equipped with the 
makers’ “ Level-Mounts,” as shown in our 
illustration. The ‘* Level-Mount,” as is now 
generally known, consists essentially of a bolt 
which is passed through the fixing hole in a 
machine foot and has a coned end which registers 
in the top plate of an anti-vibration pad. The 
uuderside of the anti-vibration pad is faced 
with a ribbed, oil-resistant, rubber pad which 





Placing skate in position under a machine foot 


grips the floor and on it the height of the machine 
is levelled by adjustment of two nuts on the 
bolt, one above and the other below the machine 
foot. 

The ‘‘ Vulca-Skate ” consists of a “ heart” 
shaped plate, on the underside of which are 
mounted three ball bearing castors. When 
applying a skate the machine foot is raised some 
3in above the floor level by the mount bolt. A 
groove recessed in its side enables the skate to 
be slid under the machine foot, which can then 
be lowered on the bolt to rest on the skate. 
The recesses on the standard skates can be 
fitted with inserts to adapt them for different 
sizes of “‘ Level-Mount” bolts. With skates 
under each foot.a machine can be moved and 
turned into required positions with a minimum 
of manual effort, each skate having a safe 
load capacity of 14-tons. 


[Reply Card No. E9852] 


Launches and Trial Trips 


CoLINA open shelter deck cargo ship ; built by 
Hall Russell and Co., Ltd., for the Donaldson Line, 
Ltd.; length overall 294ft 6in, breadth 44ft 6in, 
depth to shelter deck 26ft, deadweight 2500 tons on 
17ft 10in draught ; twelve passengers ; three holds, 
six 5-ton and two 7-ton derricks ; British Polar 
two-cycle, five-cylinder, single-acting diesel engine, 
2000 b.h.p., two 125kW diesel-driven generators. 
Trial, April 6. 


ARAGON, passenger and cargo liner; built at 
Belfast by Harland and Wolff, Ltd., for Royal Mail 
Lines, Ltd.; length between perpendiculars 540ft, 
breadth moulded 78ft, depth moulded to upper 
deck 41ft, gross tonnage 20,350 ; 107 first, eighty-two 
cabin and 275 third-class passengers ; four complete 
steel decks, insulated cargo space 435,000 cubic 
feet, two 15-ton, four 10-ton, two 7-ton and twelve 
5-ton derricks, twenty electric winches, air-con- 
ditioned accommodation ; four 750kW diesel-driven 
alternators and one 400kW emergency alternator ; 
service speed 174 knots, two single-acting, two-stroke, 
opposed-piston Harland and Wolff oil engines, six 
cylinders 750mm diameter by 2000mm combined 
stroke. Trial, April 12. ‘ j 

ARLANZA, passenger and cargo liner, sister ship 
to “ Aragon.” Launched, April 13. 
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Industrial Disputes in 1959 


Detailed statistics concerning stop- 
pages of work through industrial disputes 
last year in the United Kingdom are pub- 
lished in the May issue of Ministry of Labour 
Gazette. The number of such stoppages 
which came to the Ministry’s notice as 
beginning in 1959 was 2093. In addition, 
there were twelve stoppages of work which 
actually began in 1958 but continued into 
the early weeks of 1959, so that the total 
number of stoppages in progress last year 
was 2105, compared with 2639 stoppages in 
1958. In last year’s stoppages, 646,000 
workpeople were involved directly and 
indirectly, and the aggregate number of 
working days lost has been estimated as 
5,270,000. The Ministry says that, on the 
basis of the number of people involved, this 
represents about ten and a half working 
days lost per worker, compared with about 
eight and a half days in 1958. 


Engineering Production 


The Board of Trade’s latest statistics 
show that production in the engineering and 
electrical goods industries in March has been 
estimated as 19 per cent more than a year 
ago, but that allowing for the incidence of 
the Easter holidays which fell in March last 
year, the increase would be reduced to about 
8 per cent. On the same basis, the Board 
has stated, the increase in production in the 
first quarter of this year was 12 per cent 
more than in 1959. Based on the limited 
information so far available, provisional 
estimates for April suggest that production 
was 16 per cent more than in April, 1959. 

Orders on hand in March were 3 per cent 
more than in February, and 12 per cent 
more than in October, 1959, when orders on 
hand began to increase; net new orders 
expanded rapidly in the first quarter. 

Exports of products of the engineering and 
electrical goods industries in the first quarter 
were 13 per cent more, by value, than a year 
ago, when exports of these products were 
low. They were, however, 3 per cent higher 
than in the fourth quarter of 1959, and 
slightly above the record level reached in the 
second quarter of 1957. 


National Dock Labour Board 


The improvement in the level of 
employment which commenced in the closing 
weeks of 1958 and continued into 1959 was 
not maintained, it is stated in the annual 
report of the National Dock Labour Board, 
and by August, the demands for labour had 
fallen to exceptionally low figures, an average 
of less than 51,000 registered men being 
employed. Mid-August, however, was the 
turning point, and thereafter labour require- 
ments increased to a more satisfactory level. 
The aggregate of normal turns worked during 
1959 was only slightly better than in 1958, 
which may at first sight seem somewhat 
surprising, states the report, as preliminary 
Board of Trade figures showed increases of 
4 and 6} per cent in the volume of United 
Kingdom exports and imports over the 1958 
level, but, the report re-emphasises, it is 
difficult to establish a direct relationship 
between employment and trade figures. A 
comparison with earlier years does, however, 


make it appear that some increase in pro- 
ductivity is taking place in the docks. 

There was a fall in the average number of 
registered weekly workers from 16,977 in 
1958 to 16,592, but despite this reduction 
they represented 23-1 per cent of the workers 
register, as against 22-9 per cent the previous 
year. There was a further reduction in the 
numbers of men who were “ not accounted 
for.” To a large extent this figure is made up 
of unexplained absences from duty, the 
0-93 per cent in 1959, being the lowest since 
the inception of the scheme. To meet 
intermittent labour shortages, principally in 
the South Coast and Bristol and Severn 
areas, there was a further increase in the use 
of non-registered labour. The age group 
survey in July showed further increases in the 
average ages of workers on the main registers, 
the average age of daily workers rising from 
46-3 years in 1958 to 46-8, and weekly 
workers from 46-4 to 46-5. 

Labour shortages during the year, expressed 
in man-days exceeded those recorded in 1958 
by approximately 45,000, the net increase 
being attributed almost entirely to industrial 
disputes in Liverpool during the last quarter, 
both on the docks and in ancillary occupa- 
tions. Disputes accounted for 39,322 man- 
days lost, this figure comparing favourably 
with most of the years since the inception of 
the scheme, and being very much lower than 
the last two years. The time lost in 1959 was 
principally due to two unofficial disputes, 
one at Hull in June involving 12,359 man-days 
and the other at Liverpool in October when 
13,955 man-days were lost. 


Fire Protection 


In his statement accompanying the 
thirteenth annual report of the Fire Protec- 
tion Association, which has just been pub- 
lished, Mr. A. F. O’Shea, the chairman, 
recalls that at this time last year he welcomed 
a further reduction in the estimates of fire 
losses. For 1958 they stood at £24,145,000 
following a steady decline from the peak 
figure of £27,645,000 in 1955. It is now 
well known the statement points out, that 
the estimated direct fire loss for 1959 is 
over £44,000,000. Speaking of this at the 
opening of the National Fire Protection 
Conference in February, Mr. O’Shea referred 
particularly to large undivided, often ‘“ un- 
sprinklered” risks, which were responsible for 
no small part of the loss. It was under- 
standable, he said, that a manufacturer 
should seek the most efficient means of 
carrying on his business and the continuous 
open-flow method was achieving wide popu- 
larity because it presumably produced the 
best results. This demanded large buildings 
and tended to inhibit the use of fire-breaks 
and generally led to a state of affairs in 
which fires would spread rapidly, and 
because of the size of the building were 
frequently inaccessible to fire fighters. Fire 
was a terrible thing, Mr. O’Shea continued, 
it destroyed people as well as property, and 
our national bill for both was, in these 
days, a disgrace. 

Figures for the first quarter of 1960 
indicate that fire wastage, at the 1959 rate, 
is still increasing, and if industry does not 
take its own measures to correct this situa- 
tion, the report says, the Government has 
powers under the Factories Act, 1959, to 


enforce measures which may be used to 
restrict the extent of damage in large fac- 
tories. A detailed list of the large fires 
which occurred in 1959 is included in the 
report. 


Factories in the New Towns 

The report of the Minister of Housing 
and Local Government for 1959 says that, 
by the end of the year, the total area of 
factory space completed in new towns in the 
London area exceeded 11,600,000 square 
feet, indicating an increase during 1959 of 
1,900,000 square feet. The factories are 
those completed by the various development 
corporations or by industry itself on land 
leased from the corporations. The report 
adds, that all the new towns in the London 
area shared in the increase, which was 
greatest in Basildon, Stevenage and Welwyn, 
The estimated number of people employed 
in the factories increased last year by 8000 
to about 51,000 and, ultimately, they are 
expected to employ about 64,000. 

The amount of factory space under con- 
struction at the end of the year was 720,000 
square feet, compared with 2,000,000 square 
feet at the end of 1958. It is expected that 
projects amounting to well over 1,000,000 
square feet will be started this year as a 
result of negotiations carried out by the 
development corporations during 1959. But, 
the report says, in some new towns, such as 
Welwyn and Hatfield, expansion has out- 
paced housing production and a pause is 
necessary. In others, when negotiating for 
new factories, corporations are trying to 
offset the present rather pronounced bias 
towards engineering and electrical goods 
manufacture. In all the new towns, however, 
the report asserts, the corporations are alive 
to the need to attract enterprises which will 
afford employment to school-leavers. 


Introduction to Computers 


A useful addition to the growing 
literature on computers for those making 
their first acquaintance with these devices 
is a reprint of six talks on electronic com- 
puters given in the external services of the 
B.B.C. by Mr. Leon Bagrit, deputy chairman 
and managing director of Elliott-Automation, 
Ltd. The reprint, entitled ‘‘ The A.B.C. of 
‘Electronic Brains,’ is published by the 
Corporation at Is. 6d. Both digital and 
analogue computers are described, and 
simple diagrams explain the essentials of 
computer terminology, such as the various 
types of store, and how information is put 
into storage, located and extracted when 
required, and then processed in accordance 
with the programme instructions. The 
author also explains the binary code and 
works through a simple addition, showing 
the input of pulses to an arithmetic unit 
and the resultant output at each step. A 
brief account is then given of analogue com- 
puters and the types of problem to which 
they are applicable, followed by more 
general notes on the less obvious kinds of 
work which may be performed by computers, 
such as process control in industry and 
machine tool control. Several half-tone 
illustrations promote the author’s purpose of 
familiarising actual and potential users of 
computing equipment with the contents and 
purpose of the “ black boxes” and their 
attendant apparatus, 
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Appointments 


Mr. G. H. Doust has been appointed general 
manager of Plessey International, Ltd. 


Vacco, Ltd., Newhaven, Sussex, has appointed 
Mr. K. M. Fantom, A.M.I.Mech.E., as development 
engineer. 


Mr. E. W. A. RICHARDS, secretary of Keith 
Blackman, Ltd., has been appointed to the board of 
directors. 


Mr. J. W. Law, secretary of Powell Duffryn Tech- 
nical Services, Ltd., has been appointed a director of 
the company. 


Mr. R. C. THOMSON has joined Colman and 
Company (Agricultural), Ltd.. as outside sales 
representative. 


Mr. F. E. WINSTANLEY has been re-elected chair- 
man of the British Association of Balata Belt 
Manufacturers for 1960-61. 


SUTCLIFFE HYDRAULICS, Ltd., announces that Mr. 
E. J. Wilson and Mr. A. H. Holmes have been 
appointed directors of the company. 


LONDON MIDLAND REGION, BRITISH RAILWAYS, 
has announced the appointment of Mr. Clifford L. 
Parkinson as district engineer, Lancaster. 


Mr. A. D. WILSON has been appointed a director 
of John and E. Sturge, Ltd. He will continu: to be 
manager of the company’s works at Selby, Yorks. 


LiEUT.-COLONEL G. W. KIRKLAND, M.I.C.E., has 
been elected President of the Institution of Structural 
Engineers for the session 1960-61. He will take 
office in October. 


Mr. BRYAN WADE has joined the sales engineering 
staff of Midland Heating and Ventilation Company, 
Ltd., and will operate from 20, Judith Drive, Evington, 
Leicester (telephone, Thurney 3256). 


Mr. Davip I. HERBERT has been appointed pub- 
licity manager of George Ellison, Ltd., in succession 
to Mr. S. H. Bailey who has retired after forty-six 
year’s service with the Ellison Companies. 


Mr. A. M. CHAMPION has been appointed manager 
of the vehicle engine sales branch of Perkins Engines, 
Ltd., and Mr. L. G. T. Roperts, A.I.E.E., has been 
appointed assistant manager of the industrial engine 
sales branch. 


Mr. V. M. WALLIS has been appointed sales 
manager of the hose division of the North British 
Rubber Company, Ltd. Mr. T. S. Martin, previously 
field sales manager, has been appointed technical 
sales manager, wire braid hose. 


PEGSON, Ltd., has announced the appointment of 

r. V. L. S. Hawke as technical representative, 
quarry and mining plant division, for London and 
S.E. England, covering quarry sand and gravel, 
coating and mining equipment. 


BRUSH ELECTRICAL ENGINEERING COMPANY, Ltd., 
announces that Mr. R. L. Oddie, secretary of the 
company, has been appointed a director. Mr. 
F. H. Wood, A.M.I.Mech.E., has been appointed 
executive director of the company. 


BRITISH INSULATED CALLENDER’S CABLES, Ltd., 
has appointed Mr. B. Hollingworth, A.M.I.E.E., 
to the position of assistant sales manager (mining) 
in succession to Mr. J. A. Rodgers, who is now 
divisional sales manager (accessories). 


Mr. G. Syke, M.I.E.E., has been appointed a 
consultant to the physics department of the British 
Iron and Steel Research Association. He will be 
specially concerned with directing the work of the 
instruments section of that department. 


B.T.R. INpustRiEs, Ltd., states that owing to the 
pressure of his other business interests Sir Graham 
Hayman has relinquished the chairmanship of the 
company, but retains his seat on the board. He has 
been succeeded as chairman by Sir Walter Worboys. 


Mr. Tom West, press and publicity manager of 
E.M.I. Electronics, Ltd., has left to take up a new 
appointment with the Fairbanks Whitney Corporation 
of New York which, under a new arrangement, will 
market the Company’s products throughout the 
United States. 


Mr. W. Acton, M.I.Mech.E., M.I.E.E., has 
resigned his appointment as chief engineer of the 
Lyddon division of the Parsons and Whittemore- 
Lyddon Organisation, and also his directorship of 
the Pulp and Paper Research Company, Ltd., and 
has somes the staff of Manderstam Technical Ser- 
Vices, Ltd. 


Mr. R. M. ATKINSON has retired from the position 
of managing director of Sulzer Brothers (London), 
Ltd., and of Hathorn, Davey and Co., Ltd., and 
has been appointed chairman of the board of each 
company. Messrs. E. H. Stagg, G. W. Heslett and 
M. W. Zublin have been appointed joint managing 
directors of each company. 


BRITISH CHEMICAL PLANT MANUFACTURERS ASSOC- 
IATION states that Mr. Norman C. Fraser, deputy 
chairman of W. J. Fraser and Co., Ltd., has been 
elected chairman of the Association. A ballot to fill 
seven vacancies on the council resulted in the election 
of the following :— Mr. J. Bishop, M1. H. E. Cooper, 
Mr. G. V. C. Davies, Dr. R. H. Dodd, Dr. J. B. 
Gardner, Mr. I. M. O. Hutchison and Mr. B. H. 
Turpin. Mr. P. D. Doulton, Dr. R. Lessing and 
Mr. R. W. Rutherford have been elected vice- 
chairmen, and Mr. H. W. Fender, honorary treasurer. 


FirtH CLEVELAND STEEL Strip, Ltd., a member 
of the Firth Cleveland Group announces the following 
appointments :—Mr. K. A. Smith has been appointed 
to the full board as production director ; Mr. D. R. 
Moylan, contracts manager, and Mr. C. D. Gladwin, 
chief inspector and metallurgist, have been appointed 
executive directors; Mr. G. F. Wright has been 
appointed assistant contracts manager, and Mr. A. J. 
Braddock assistant works manager. Mr. E. F. Ellis 
is now sales manager, Midlands’ and south west 
area. The export sales department is now under 
Miss D. Groom. Mr. H. Terry has replaced Mr. 
E. J. Andrews as purchasing officer. Mr. Andrews 
is now Midlands sales representative. Mr. H. J 
Hyett has been appointed personal assistant to Mr. 
E. W. Day, sales director. 


Business Announcements 


Mr. J. H. Wittiams, A.M.I.Mech.E., equipment 
engineer (Road Services), London Transport, is 
retiring on July 9, after forty years’ service. 

THE SALEM ENGINEERING COMPANY, Ltd., Milford 
House, Milford, near Derby, announces that its 
name has been changed to Salem-Brosius (England), 
Ltd. 

THE Fairey ComMpANy, Ltd., announces that Mr. 
Richard Fairey will retire from the board. of directors 
and relinquish his position as vice-chairman as 
from June 30. 

THE GOODENOUGH ENGINEERING GROUP has 
announced the opening of new premises at Cheviot 
Street, (old Wood Street), Cheetham, Manchester, 3, 
(telephone Blackfriars 6868). 

V. M. E. CONVEYER AND FURNACE CoMPANY, Ltd., 
1026-1028, Harrow Road, London, N.W.10, has 
moved to Achilles House, Whitchurch Lane, Edgware, 
Middlesex, (telephone, Edgware 6281-4). 


TOLEDO WOODHEAD SpRINGS, Ltd., Aycliffe-—We 
regret that in a “* Business Announcement ” in our 
issue of May 27 there was a misprint in the name of the 
new company, John Spencers (Light Springs), Ltd. 


HEAD WRIGHTSON COLLIERY ENGINEERING, Ltd., 
Sheffield, a subsidiary of Head Wrightson and Co., 
Ltd., Thornaby-on-Tees, states that its name has 
been changed to Head Wrightson Minerals Engineer- 
ing, Ltd. 

PARKINSON COWAN (METROPOLITAN LEATHER 
ComPANY, Ltd., Division) announces that it is shortly 
to open a new gas meter diaphragm testing and 
research laboratory at its Great Harwood, Lancs., 
factory. 

Acrow (ENGINEERS), Ltd., South Wharf, London, 
W.2, announces that negotiations have now been 
concluded for the acquisition of Thos. Storey 
(Engineers), Ltd., Stockport, sole world licensee for 
Bailey bridging. 

THE DE HAVILLAND AIRCRAFT Co., Ltd., has 
announced that it is arranging with Hunting Aircraft 
and Fairy Aviation for D.H. and not the Aircraft 
Manufacturing Co., Ltd. to be responsible for the 
Airco D.H. 121 jet airliner project. 


Stuss WELDING, Ltd., Warrington, a newly 
formed subsidiary company of Peter Stubs, Ltd., has 
appointed two representatives, Mr. J. S. Anderson is 
to represent the company in the Liverpool and north- 
west Lancashire area, and Mr. B. T. Bibby will 
represent the company in Manchester and central 
Lancashire. 

THE UniteD KINGDOM ATOMIC ENERGY AUTH- 
ority states that collaboration and licence agreements 
which have recently been signed between the Auth- 
ority and W. J. Fraser and Co., Ltd., and Nuclear 
Chemical Plant, Ltd., will help British industry to 
compete for export business in the design and manu- 
facture of radioactive chemical processing plant. 


E.M.O. INSTRUMENTATION, Ltd., states that its 
association with the Barden Corporation came into 
effect on June 1, 1960, following the acquisition by 
Barden of a substantial interest in E.M.O. Quality 
Bearings, Ltd., which has been the Barden representa- 
tive in the United Kingdom has been wound up and 
oe is now the sole agent of Barden in Great 

ritain. 


Me. J. J. Hitt, A.M.1.E.E., a member of the 
research staff at the National Physical Laboratory, 
has accepted an invitation from the U.S.S.R. Academy 
of Sciences for a fortnight’s lecture tour in the 
Soviet Union. The subjects of his lectures will be 
“Precise Audio-frequency Power Measurements ” 
and “‘ The Design Aspects of Wide Range Precision 
Transformers.” 


G. AND R. GILBERT, Ltd., announces the formation 
of a new company, G. and R. Gilbert (Industrial), 
Ltd., Hackbridge Road, Hackbridge, Surrey, which 
will be devoted to the design, manufacture and supply 
of ovens and special purpose equipment for general 
industrial use, plastics, &c., and complete finishing 
installations, including pre-treatment plant, spray 
booths, and conveyors. 


BURTONWOOD ENGINEERING COMPANY, Ltd., 
Burtonwood, Lancs., has opened a new 10,000 square 
foot extension to the section of its works engaged in 
manufacturing of machines for the plastics industry. 
These works, which now cover an area of some 
136,000 square feet is also manufacturing oil well 
pumping equipment and oil seals and reconditioning 
internal combustion engines. 


THE OWEN ORGANISATION announces that Nuts 
and Bolts (Darlaston), Ltd., has acquired control of 
J. Stanley and Co., Ltd., Kings Hill, Wednesbury, 
which will continue to trade under this name and 
will operate as a subsidiary of Nuts and Bolts 
(Darlaston), Ltd. The directors of the new company 
are :—Mr. A. G. B. Owen, chairman ; Mr. E. W. B. 
Owen, Mr. T. H. Foster and Mr. T. Smith. 


Contracts 


Ruston & Hornssy Ltd., of Lincoln, has received 
an order valued at £300,000 from the Iraq Petroleum 
Company for six ‘ TA ’ gas turbine alternator sets for 
operation on the pipeline from Kirkuk to Tripoli and 
Banias. These turbines will be remotely controlled. 


COCHRAN AND Co., ANNAN, Ltd., Dumfriesshire, 
has been awarded a contract worth £56,000 from 
Brodoimpeks of Belgrade, on behalf of two Yugo- 
slavian shipyards, “* 3 Maj” of Rijeka and the Split 
Shipyard. The contract is for twelve marine auxiliary 
boilers for installation in ships to be built for foreign 
owners. The actual equipment will consist of six 
oil-fired boilers each of 8ft diameter by 16ft 9in long 
and six exhaust-gas-fired boilers each of 8ft diameter 
by 12ft long. Delivery will commence towards the 
end of this year. 


WILLIAM BAIN AND Co., Ltd., of Coatbridge and 
London, announces that it has secured the contract 
for the supply of the fabricated structural steelwork 
for the Bridgetown Hospital, Barbados. The value 
of the contract is in the region of £110,000. Local 
agent is the Barbados Foundry, Ltd., and the material 
for this contract is being supplied through the Crown 
Agents for Oversea Governments and Administrations. 
The Consulting Engineers are Messrs. Coode and 
Partners. 


THE CEMENTATION GROUP OF COMPANIES, 20, 
Albert Embankment, London, S.E.11, states that 
a 765,000-dollar contract for the construction of a 
1200ft deep shaft has been awarded by the United 
States Atomic Energy Commission to the American 
subsidiary company of the Cementation Group. 
The shaft will provide access to a drivage designed for 
the detonation of a nuclear device for the development 
of atomic energy for peaceful purposes. Known as 
“Project Gnome,” the site is at a point 25 miles 
south east of Carlsbad in the salt beds of New Mexico. 
Work is scheduled for completion by June, 1961. 


THE PRUDENTIAL ASSURANCE COMPANY, Ltd., has 
placed an order with Ferranti, Ltd., for an Orion data 
processing system. This installation with the necessary 
assoc‘ated punched card equipment involves a total 
cost of some £400,000. It is intended that this 
equipment shall be installed at the chief office in 
London and that it shall be used, in the first instance, 
in connection with 1,250,000 individual ordinary 
branch policies. It is planned to maintain a complete 
record of these on magnetic tape and to process this 
entire file daily. It is anticipated that it will take two 
to three years to have the system installed and to 
convert the existing records to the new methods. 
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Australian Engineering News 


By A CORRESPONDENT IN AUSTRALIA 


Coke Ovens at Port Kembla 


Tue Broken Hill Proprietary Company has 
put a new battery of forty-eight coke ovens into 
production at Port Kembla Steel Works, New 
South Wales. A second battery of forty-eight 
ovens is due for completion later this year. A 
fourth blast-furnace at Port Kembla with a cap- 
acity of 1700 tons per day, began operating in 
June, 1959, and the new coke ovens will supply 
some 940 tons per day, bringing the installed coke 
capacity to 3760 tons. 

Construction is by Simon Carves (Australia) 
Pty., Ltd., for Broken Hill Proprietary Ltd’s 
subsidiary, Australian Iron and Steel. 

Each oven is 44ft 7ins long by 13ft 6in high 
and tapers in width from 154in at the inlet to 
18in. The electrically driven charger delivers 





Placing concrete for wharfage on the N.E. inner 
harbour at Port Kembla, August 1959 


the coal crushed to 80 per cent —}in screenings 
via three rotating table discharging canisters, and 
the levelling, door removal and coke-pushing 
ram are electrically interlocked with the charger. 
Flues, burning blast-furnace gas supplied by 

in mains, separate the ovens and operate 
between 1250 deg. and 1352 deg. Cent. 





Each oven has a charge capacity of 16 tons of 
oal and on a cycle time of fourteen hours 
twenty-four minutes delivers 11:7 tons of blast- 
furnace coke. By-products of the completed 
ninety-six oven battery will include daily 20 tons 
of sulphate of ammonia and 5500 gallons of 
light oil, suitable for further refining. The gas 
output is 32,000,000 cubic feet per day. 

A further stage in the expansion programme is 
to be achieved shortly when 1200ft of concrete 
wharfage adjacent to the new blast-furnace is 
completed. A dredged harbour area will permit 
the new 19,000-ton ore carriers from Iron Knob 
(S.A.) and Yampi Sound (W.A.) to discharge 
directly to the blast-furnace conveyors. 


Aluminium Alloy Coal Trucks 


Tue Australian Aluminium Company has 
designed, and Evans Deakin and Co., of Bris- 
bane, has built, a bottom dumping hopper in 
AA65S-T6 alloy (Si —0-6, Cu —0-2, Mg 1-0, 
Cr —0-25, solution heat-treated and artificially 
aged). The hopper weighs 104 cwt, and has a 
capacity of 12 tons of coal. The steel hoppers 
currently in use on Queensland’s 3ft 6in gauge 
weigh 30 cwt, and have a capacity of 11 tons. 
The new hopper is fabricated from #;in sheets 
with butt-welded joints and external fillet-welded 
stiffeners, using the argon arc process for all 


Tumut Ponds dam showing 
inlet structure for T.1 
power station in foreground 


welds. To ensure a smooth internal surface the 
sheets are butted to a yin gap before welding, 
and the backing of all joints is continuously 
welded. A fillet size of -4;in is used for stiffeners 
and corners, the latter being first sealed with a 


No. 4 blast furnace at Port 
Kembla Steel Works, New 
South Wales 
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tin throat run, overlaid by a full in fillet, 
The coal skips are being manufactured by A.P.V, 
(Aust.) Pty, Ltd., of prefabricated sheet, a main 
longitudinal sheet being notched and folded to 
shape with inserted sides lap welded continuously 
on the outside. The under side of the lap joints 
is intermittently welded. All joints are made 
using argon arc welding, and a rotary jig is 
used for location and welding of the under side, 
finish welding being performed out of the jig. 
Eight skip bodies per day is the present produc- 
tion, using just under 1 lb of zin diameter wire 
and 17-5 cubic feet of argon gas per skip. 

Both skip and hopper are welded using an 
“ Argonaut ’’ 3E machine 350A capacity, at a 
welding speed of 24in per minute at 210—220A. 

The obvious advantages of weight saving and 
increased capacity of the light alloy vehicles are 
offset by-the increased cost, approximately twice 
as much as for steel. However, the steel cars 
have a life as low as five years due to severe 
corrosion and the abrasive action of the coal. 
The light alloy specified has a slightly higher 
elastic limit than mild steel, and the corrosion 
and wear resistance is expected to give an 
operational life of at least thirty years. 


Snowy Mountains Diversion Tunnel 


The Snowy Mountains Hydro-Electric Author- 
ity recently announced the completion of the 
excavation of the 47,400ft diversion tunnel 
linking the Tooma River on the Murray River 
catchment with the Tumut River at Tumut Pond 





dam. The tunnel, horseshoe in section, 12ft Sin 
wide by 12ft 2in high, through mostly granite 
and granitic gneiss, is largely unlined, and was 
excavated from each end and from a horizontal 
adit 390ft long at Deep Creek, 25,200ft down- 
stream from the Tooma portal. 

Excavation was carried out by Thiess Brothers, 
who in six days during September, 1959, tunnelled 
526ft on one face. The company is also the 
contractor for the Tooma zoned earth and 
rock-fill dam, programmed for completion in 
March, 1961. The dam, with an active capacity 
of 22,300 acre feet, will provide storage for 
diversion of the Tooma River to the Tumut via 
the new tunnel, with a flow of 1300 cusecs. 

The concreting of the tunnel, where required, 
is almost complete, the interior diameter of the 
lined section being 11ft 3in. Four creeks will 
supplement the flow in the tunnel through 
diversion weirs and vertical intake shafts varying 
from 233ft to 412ft in depth. Steel syphon pipes 
discharging into steel-lined vortex chambers at 
the base of each shaft, de-aerate the water enter- 
ing the tunnel. 

At the Tumut portal, the tunnel outlet will be 
approximately 200ft below the Tumut Pond 
water level, and approximately 50ft above the 
dam outlet. Tumut Pond dam (illustrated) was 
completed in September, 1958, and the T.1. 
Power Station, fed from this dam, went on line 
with its first two 80MW generating sets in May, 
1959. The second (and final) two sets produced 
power in September, 1959. 
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South African Research 


Aerodynamics 


BY OUR SOUTH AFRICAN CORRESPONDENT 


HE Aero-mechanics Division of the 

National Mechanical Engineering Research 
Institute, established by the South African 
Council for Scientific and Industrial Research, 
is sub divided into low-speed aerodynamics, 
aerodynamics machines and high-speed aerody- 
namics sections. 

The facilities of the low-speed aerodynamics 
section include a number of conventional wind 
tunnel types for general use. In addition, 
special tunnels are built when required for 
specific projects. Fig. 1 is a view of a wind 
tunnel used for the determination of the air re- 
sistance of a model of a mine shaft, while Fig. 2 
is a one-twenty-fourth full scale model of a 
typical length of No. 1 shaft, Voe Reefs gold-mine 
being examined in connection with streamlining 
which has been added to the structure. This 
model has been built for the study of flow losses 
caused by the resistance of mine shaft structures. 

The conveyances used for hoisting men and 
material through circular mine shafts usually 
run along vertical guides which are held in 
position by steel girders known as buntons. Not 
only is such a structure expensive and difficult to 
install, but it also causes considerable resistance 
to the flow of ventilating air through the shaft. 
One way of eliminating the need for such an 
installation is to let the conveyances run along 
rope guides instead of rigid guides. This 
simply means that thick steel ropes, with weights 
attached to their ends, are suspended in the 
shaft, and conveyances are provided with lugs 
that engage the ropes and slide along them. 

This system is already in use in certain mines, 
but the danger of conveyances colliding, which is 
obviously inherent in such a flexible system, has 
so far limited its application to shafts accommo- 
dating only two conveyances. Mineshaft eco- 
nomy, however, requires maximum duty of men, 
material, rock and ventilation through the 
smallest possible shaft diameter. To provide 
this duty, several conveyances are sometimes 
necessary. Equipping the shaft with rigid 
guides and buntons to accommodate these 
conveyances increases the resistance to air flow 
and reduces the ventilating capacity of the shaft. 
The problem can be overcome by equipping 
the shaft with rope guides. Lack of knowledge, 
however, of the safe clearances between con- 
veyances has hitherto precluded such a layout. 

It is in connection with this problem that the 
Aeromechanics Division is working on a project, 
undertaken on behalf of a mining group, to 


Figs. 1 and 2—(Left) Wind tunnel for determining the air resistance in a model of a mineshaft. 
shaft, Xamining 


Voe Reefs goldmine. The Aeromechanics Division is e 


determine whether the aerodynamic forces 
attending the passage of rope-guided convey- 
ances in one particular shaft, soon to be sunk, 
would cause the conveyances to deviate danger- 
ously from their course and so result in 
collisions. The problem is being approached 
theoretically as well as experimentally. 

On the theoretical side the differential equa- 
tions of motion are being investigated to give 
an insight into the nature of the motion. These 
results will be useful when interpreting the 
experimental results, and may also eventually 
have some practical value for design purposes. 

For the experimental work it was found 
necessary to build a dynamic scale model of the 
shaft, complete with guide ropes and convey- 
ances. This meant that for a scale model shaft 
of 12in diameter, the height had to be 150ft. 
Accordingly, a 10ft diameter, 80ft deep well was 
sunk and surmounted by an 80ft high tower to 
house the model shaft. The tower is shown in 
Fig. 3, while the 12in diameter scale model shaft 
is depicted in Fig. 4, with its cover removed. 
This view is taken from the bottom of the 80ft 
well. A model hoist, together with an automatic 
braking system, was made for the purposes of 
winding the scale model skips and cages. The 
fan which was installed to simulate the flow of 
ventilating air through the shaft was arranged 
so as to enable either upcast or downcast con- 
ditions to be obtained. 

Experimental work is at present proceeding, 
but it is envisaged that, as soon as this particular 
project is completed, this new vertical wind 
tunnel, constituted by the scale model shaft, 
will also become a useful tool for the purpose 
of investigating other problems, such as those 
concerned with precipitation of water in mine 
shafts, with dynamics of conveyances on 
solid guides, and with air flow resistance 
caused by moving conveyances. 

Other work in the division includes studies 
in connection with boundary layer control, 
pulsating air flow, and the pneumatic convey- 
ance of granular solids. Facilities exist for the 
routine calibration of air flow instruments, and 
considerable work has been done on the de- 
velopment of new low-speed aerodynamic 
measuring instruments for special purposes such 
as measuring the movement of air in buildings. 

The conveyance of granular material in a pipe 
by entrainment in an air stream sometimes has 
considerable advantages over conventional means 
of transport. The pneumatic conveyor has no 
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Fig. 3—80ft tower housing part of the scale model 
mineshaft at the Aerodynamics Division. The 
shaft is used for research on the streamlining of 
shafts and the use of guide ropes for conveyances 


moving parts along the conveyor line to con- 
stitute a hazard to workmen and it requires 
little space. It can be extended at different in- 
clinations ranging from the horizontal to the 
vertical without the need for transferring the 
material from one conveyor to another. It also 
largely eliminates handling of the material and 
prevents the spreading of dust. The pneumatic 
conveyor has, however, the disadvantage of 
comparatively high power consumption. 

In the division a study of this type of conveyor 
has been in progress for some time. Tests were 
first carried out on the conveyance of sand and 
sago in a lin diameter pipe. Following this, 
provision has been made for a more compre- 
hensive investigation to include different pipe 
diameters. The apparatus for this purpose was 
recently completed and is shown in Fig. 6. 

The investigation planned will be directed 
firstly, at obtaining a basis for estimating the 
power consumption during pneumatic convey- 
ance of various materials in straight horizontal 
and vertical pipes. This could then be used to 
reduce the power consumption of pneumatic 
conveyors by correct design. The effects of 
bends and the acceleration of material at the 
entry point, as well as the best designs of feeder 
and separator for the material, will form the 





(Right) A 1/24th scale model of a typical length of No. 1 
streamlining added to the structure 
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Figs. 4 and 5—(Left) Looking up the well housing the model mineshaft whose tower is illustrated in Fig. 3. (Right) The 5ft 6in whirling arms in the Fluid Mechanics 
Division. This apparatus is used in the development of low-speed anemometers, and has a range of Oft to 20ft per second 








Fig. 6—Equipment for the research into the pneumatic 
conveyance of granular materials 





subjects of later studies. Apart from this, the 
apparatus will be available for special tests on 
behalf of industry. This project reflects one of 
several instances where aerodynamic research can 
be of immediate advantage to industry in this 
country. 

Fig. 5 shows the Sft 6in whirling arms used in 
the development of low-speed anemometers. 
This has a range from 0 to 20ft per second. 

All work relating to aerodynamic machines, 
such as airscrews, fans, compressors, windmills, 
and ventilators, falls under the aerodynamic 
machines section. Specific projects which are 
currently receiving attention include a study of 
fan design in relation to noise, a study of air flow 
through cascades, a study of the design and 
performance of ducted fans and a study of 
windmill performance. 

Several investigations have been undertaken 
for industry to find causes of failure in aerodyna- 
mic machines. Development work has also been 
undertaken with the aim of determining, and 
possibly improving, the performance charac- 
teristics of such machines. Facilities which have 
been set up for the work on fan noise have also 
been used for solving noise problems encountered 
in industry. As in the low-speed aerodynamics 
section, use is made of existing wind tunnels and 
special tunnels, test rigs being built up as re- 
quired. 

In connection with ducted fan development, 
and using as a basis a new design theory for 
contra-rotating fans recently developed by the 
Aerodynamic Machines Sub-division, a study of 
the ‘“‘Flying Platform’’ in its hovering state has 
been undertaken. The sub-division has followed 
up the theoretical work by building a scale 


Fig. 7—Scale model of 

flying platform, intended 

for testing the accuracy of 

theoretical work, tethered 

in preparation for hovering 
tests 


model of a “‘Flying Platform” in order to test the 
theory. The experimental results so far ob- 
tained have shown good agreement with the 
theory and have served to indicate the lines along 
which further investigations should be carried 
out. Fig. 7 shows the scale model of the 
“Flying Platform” tethered up in preparation for 
hovering tests. 

The high-speed aerodynamics section, which 
has only recently been established, is at present 
primarily concerned with the development and 
construction of laboratory equipment, of which 
the most important item is a supersonic blow- 
down wind tunnel required for high-speed 
aerodynamic research. At a late stage, funda- 
mental research is to be undertaken into the 
behaviour of projectiles and high-speed aircraft. 
Work in connection with the entrainment of air 
in air jets has already led to the development of a 
useful jet pump. 

The main considerations which led to the 
decision to equip the laboratory with a high- 
speed wind tunnel are, first, to make provision for 
investigations into, and to undertake research 
on, problems arising from the use of high-speed 
turbo machinery such as turbo-compressors and 
turbines which are to an increasing extent being 
installed in a variety of plants, and, secondly, to 
have supersonic research facilities for investiga- 
tion into problems arising from the increased use 
of high-speed aircraft in South Africa. For 
studies into supersonic flow problems, progress 
on wind tunnels of the intermittent type, in which 
compressed air is stored in a tank and then 
released over a very short period, has made it 
possible to build high-speed tunnels which have 
relatively small power units and are not so costly 
as the complicated and powerful drives required 
for conventional tunnels. 

The new wind tunnel which is being built will 
have a working section 18in square, and, initially, 
the speed range will be from Mach 1-5 to Mach 
2:2. Later this will be extended over the range 
to Mach 4.5. The tunnel can, of course, be used 
at subsonic speeds. 

Air will be compressed by a 120 h.p. com- 
mercial compressor to a pressure of 200 lb in a 
receiver, which is 8ft in diameter and 45ft long. 
Through a large butterfly valve this air can be 
discharged under controlled conditions within 
twenty seconds to achieve the desired speeds. In 
contrast, a power plant of some 14,000 h.p. 
would be required in a conventional wind tunnel 
with continuous air flow of the same velocity. 

In addition to its use for industrial and 
aeronautical research the tunnel will have a 
useful function in the testing of large apparatus 
and in the training of staff for high-speed work 
and can also be use dfor general basic and applied 
research in this field. 


Acknowledgment is made to the C.S.1.R. for 
the photographs accompanying this article. 
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Traffic Planning in Hamburg 


hy common with other large centres of popula- 
tion in Germany as well as abroad, the Free 
and Hanseatic City of Hamburg, with a popula- 
tion of approximately 1,900,000, for some years 
has been faced with increasingly serious con- 
gestion on its roads and railways owing to the 
steeply growing volume of traffic. 

Many roads in Hamburg date from the last 
century, and although of ample size in relation 
to traffic of that time are inadequate at the 
present day. The change from horse-drawn to 
motorised traffic, and the vast and unforeseeable 
increase in the latter, occurred at a period of 
political and economic upheaval when money 
was lacking, and the temptation was very strong 
to run down a slowly wasting asset like a road 
system. Motorisation also brought about a 
revival of long-distance road transport, which 
had declined with the coming of the railways, 
and an increase in medium distance traffic. 
Such developments could not have been envis- 
aged when the old roads were built. Moreover, 
the small towns and villages surrounding Ham- 
burg, which were absorbed into the City’s juris- 
diction in 1937, had each developed its roads 
for its local needs without regard to regional 
and long distance connections. The immediate 
source of the difficulties, which became acute 
with the revival of the economy after 1948, was, 
however, the tremendous growth of urban 
traffic. This in turn had its roots not so much 
in an increase of the population, but in a large- 
scale migration into the suburbs, a phenomenon 
which has been observed in Europe in all large 
towns at least since the nineteen-twenties. Since 
1920, the population has increased by only 
about one-seventh, and only by some 4 per cent 
since 1938, while the volume of all forms of 
public transport has doubled since 1920, and 
increased by 60 per cent since 1938. 

A certain amount of dispersion of population 
from the crowded industrial areas on the Elbe 
began several decades ago in conjunction with 
the development of a system of public transport 
involving trams, underground (U-Bahn), and 
suburban railways (S-Bahn), and later buses and 
trolley buses, as well as ferry services. This 
movement was accentuated greatly by the wide- 
spread damage sustained during the war. The 
population of the central area which in 1939 
amounted to nearly 1,200,000, or 75 per cent of 
the total, by 1954 had decreased by about one- 
third, while the outlying districts had grown by 
between 44 per cent (south-western area) and 
158 per cent (north-eastern area). 

Five years ago, about 750,000 wage earners 
used public or private transport at least once 
every working day in order to travel to and from 
work, in addition to other classes of passengers 
to the number of a further several hundred 
thousand. As regards the extent of motorisation, 
While at the end of 1939 the number of motorised 
Vehicles (cars, motor-cycles and lorries including 
trailers), amounted to 95,000, by the end of 1954 
4 total of 150,000 had been reached, made up of 

per cent private cars, 24 per cent motor- 
cycles, and 30 per cent commercial vehicles. 

ese figures mean that whereas in 1938 there 
Were twenty-one inhabitants to each motor 
vehicle, by 1954 this ratio had changed to twelve 
inhabitants per vehicle. In addition to the 
150,000 motor vehicles of all classes registered 
'n 1954—50 per cent more than in 1939—there 
Were some 150,000 pedal cycles with auxiliary 
fngines and about 250,000 bicycles, bring- 
Ing the total of road vehicles to over 500,000. 


Except for commercial vehicles, where the 
demand appears to be nearly satisfied, the rate 
of expansion itself continues to grow. During 
1951 and 1952, the number of cars increased at 
the rate of 8800 per annum, while in 1954 this 
rate had risen to 13,500 per annum. A similar 
but lesser trend is observed with motor-cycles. 

These figures, while impressive, do not give a 
true picture of the actual road traffic, which is 
found to show even steeper increases. Peak- 
hourly traffic over certain main roads in the 
centre of Hamburg, for instance, increased 
between 1928 and 1954 by between 80 and 700 
per cent. By the early 1950s traffic conditions 
were rapidly nearing the limit of what was 
tolerable. 

Considering everything, it is indeed surprising 
that things could have gone on for so long. Over 
many years from the first world war onwards, 
the amount of money spent on the roads had 
been insufficient to secure their proper mainten- 
ance, let alone embark on extensive schemes of 
modernisation. Eight years ago Hamburg had 
a network of about 3000km in length. Recalcu- 
lated on the basis of this mileage and at 1952 
prices, the equivalent road budget for 1913 was 
DM.67,000,000. In 1930 and 1938, DM. 
53,000,000 and DM.40,000,000 were spent 
respectively, but these years were peak years ; 
the average annual expenditure for 1927-38 
amounted to only DM.36,000,000. The capital 
value which the road system represented was 
some DM.1300 million. In the case of roads an 
amount of 3 per cent of the value of the asset is 
generally considered to be necessary for the 
upkeep alone; the pre-war expenditure was 
thus even below this minimum figure. After 
1945, the very low level of economic activity 
tended to obscure for some time the fact that 
the road system was becoming out of date. At 
that time the major effort had to be directed 
towards making good the extensive war damage, 
and little or no money was available for road 
maintenance, let alone improvements. With 
the beginnings of prosperity it gradually became 
possible to spare funds for the road budget 
which gradually increased from DM.11,000,000 
in 1951 to DM.42,000,000 in 1955 averaging 
DM.26,000,000 over these five years. 

Even though its resources were limited, the 
Hamburg government was able to tackle a few 
of the outstanding construction problems in the 
years before 1955. Most notable among these 
were the approaches to the Bremen autobahn in 
the suburb of Veddel; the rebuilding of the 
Wilhelmsburg highway, including two important 
bridges ; in the centre of the city the New Lom- 
bard Bridge, which duplicates the capacity of the 
old Lombard Bridge across the canal joining 
the Inner and Outer Alster ; the widening of the 
Schaferkampsallee from 7:5m to 18m; _ the 
construction of the Rentzelstrasse Bridge (an 
important crossing over the suburban line to 
Altona), the first section (Hopfenmarkt-Nikolai- 
fleet Bridge) of a major project, i.e. the new 
east-west road in the city ; and the Lohbriigge 
by-pass, including the approaches to Bergedorf 
in the east. 

These developments formed the most immed- 
iately practicable steps in the implementation of 
a more general plan for the improvement of 
Hamburg’s traffic. It was becoming clear by the 
early 1950s that only such an overall traffic plan 
could hope to bring about a lasting improvement, 
by integrating, in conjunction with other aspects 
of town planning, all forms of transport—road, 


rail and river—in relation to the foreseeable 
future needs of the community and its financial 
resources. 

The urgency of the subject was underlined by 
the steep rise in the accident curve and the 
resulting heavy cost in lives and material damage. 
In the year 1954, the average weekly toll of 
accidents was 526, causing injuries to 234 people 
and killing five. This rate was nearly treble that 


of 1949. The damage amounted to 
DM.75,000,000. 

OVERALL TRAFFIC PLAN 
The ‘Overall Development Plan” for 


Hamburg’s traffic deals comprehensively with all 
the major forms of transport in the City, both 
from the long-term angle and from the point of 
view of the most immediately possible measures. 
The plan which was first put before the public in 
1955, would cost some DM.3500 million to 
implement in its entirety. Such a vast sum could 
only be raised from current resources over a 
period of forty to fifty years, given a favourable 
economic development. The main value of the 
plan therefore lies in supplying a framework 
within which improvements can be carried out 
in an orderly and systematic manner. A scheme 
for immediate implementation was published at 
the same time and will be referred to later. 


RAIL TRANSPORT 


Hamburg’s system of rail transport comprises 
main lines and suburban lines (S-Bahn), both 
operated by the Federal Railway (DB); in 
addition there is the underground system 
(U-Bahn), with (1954) 11-7km of cut-and-cover 
tunnels and 56-6km of open track ; there is also 
an extensive system of trams totalling 181-3km 
of route kilometres ‘and HHA _ bus routes 
totalling 298 -3km. 

The U-Bahn, Walddorf Railway (an extension 
of the U-Bahn to the north-west), and the 
tramways, as well as the trolley buses and buses, 
are operated by the 56 per cent municipally- 
owned Hamburger Hochbahn Aktiengesellschaft 
(HHA). Two further suburban railways which 
are of local importance, are owned and operated 
by Verkehrsbetriebe Hamburg-Holstein A.G., 
And _ Eisenbahn-Gesellschaft Altona—Kalten- 
kirchen-Neumiinster (AKN), respectively. 

Of these railways, the S-Bahn, originally built 
for steam traction was gradually electrified 
between 1908 and 1954. The U-Bahn and 
Walddorf Railway were built as electric lines 
between 1912 and the end of the nineteen twenties. 

The gradual increase of the service provided 
by public rail transport is illustrated by the 
following figures* : 


TaBLE—Rail Passengers in Hamburg 











(millions) 
Year 1920 1938 1954 1958 
S-Bahn ... 70-0 95-3 127-7 138-9 
U-Bahn ‘3 45:8 78-9 157-2 146-1 
Tramways ... 170-1 165-6 258-1 255-0 
Total 285-1 339-8 543-0 540-0 

















One of the effects of the increase in the number 
of passengers—6408 million passenger-kilometres 
in 1954 as against 2564 million in 1945—has been 
overcrowding on all public transport. While in 
1938 the ratio between the number of place- 
kilometres taken up and offered was 23 per cent 
on the underground, and 28 per cent on the trams, 
in 1947 these figures were 73-3 and 75-1 per cent. 
A similar trend operated on the buses where the 
utilisation factor increased from 18 to 59-3 per 





* From “Statistische Berichte der Freien und Hansestadt 
Hambarg.”’ 
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cent. By 1954, the ratio had fallen again to 
37-4 per cent on the underground, 42:5 per cent 
on the trams and 35-3 per cent on the buses. As 
these figures are average values they do not show 
the overcrowding which still occurs during peak 
periods. Whilst it would be desirable to offer 
passengers more space, the limits of what was 
practicable under existing conditions were 
rapidly being reached in 1950, when the train- 
carrying capacity both of the underground 
system and of the tramway network was being 
approached. On the underground the signalling 
system imposed a minimum train interval of 
ninety seconds ; in the streets, a forty-five second 
interval for trams frequently could not be operated 
without causing ‘convoys’ in the central 
districts. As a result the average speed of the 
trams tended to slow down to 8 km.p.h. (com- 
pared with some 20 km.p.h. in the outer districts), 
and at the same time the likelihood of traffic jams 
was further increased. 

That tramways on the roads under modern 
conditions constitute a serious obstacle to traffic 
cannot be denied, and it has been argued that 
they should be entirely replaced by buses, at 
least in the central area of Hamburg. This 
conclusion has not been accepted by the authori- 
ties on the grounds that the additional 30 per cent 
of road space required cannot be afforded. 

Since the capacity of the roads is also nearing 
its limits, it is generally agreed that the necessary 
substantial expansion of public transport must 
take place away from the roads, either above or 
below ground level. In spite of the high cost, 
the overall plan envisages a major expansion of 
the underground and suburban rail networks. 
This expansion of the underground—i.e. exclud- 
ing the suburban lines operated by the Federal 
Railway—has been estimated to require approxi- 
mately DM.1500 million, on a cost basis of 
DM.8-5 million to DM.10-5 million per kilo- 
metre of tunnel, DM.3 million to DM.3-5 million 
per kilometre of embankment or cutting, 
DM.1-5 million for a six-carriage train, and 
DM.1 million to D.M1-5 million as the cost of a 
station. 

ROAD TRAFFIC 

Plans for the improvement of the road system 
are based on the assumption that the number of 
private cars alone is likely to reach about 
150,000—double the 1954 number—in the near 
future, while commercial traffic would also 
increase, although to a lesser extent. As Fig. 1 
shows, the aim is to improve the principal radial 
roads and to connect these by a secondary 


system with close meshes in the central area and 
wider meshes further out. The previously 
current idea of an autobahn ring road has been 
abandoned as such a road is not considered 
justified by the actual traffic situation. Instead, 
long-distance traffic from the south and south- 
west will be gathered on the Bremen autobahn ; 
traffic to and from the north and north-west will 
be able to by-pass the centre to the west by means 
of a new tunnel under the Norderelbe between 
Teufelsbriick and Finkenwerder ; and traffic to 
and from the east and north-east can use an 
eastern by-pass which will bridge the Norderelbe 
and skirt the suburbs of Billwerder and Horn. 

Communications between the city centre and 
the outskirts will be improved by widening and 
re-routing seven or more radial roads which will 
be interconnected by a ring road round the 
inner suburbs, similar to the Wallring which 
now encloses the City in place of the fortifications 
of former times. A further important cross- 
connection is to be formed in the north-southerly 
direction Hamburg-Norder-—Elbe Bridge - 
Winterhude, while east-west communications 
are to be improved by constructing a road 
tunnel under the Outer Alster ; as an addition 
to an already partially completed east-west con- 
nection between Deichtorplatz and Zeughaus- 
markt there will be a second parallel road which 
will pass for the greater part along the waterfront. 

A north-south connection through the City 
will follow the line Stephensplatz—Stubbenhuk-— 
Baumwall and continue through a new Elbe 
tunnel—the existing nearby tunnel is technically 
obsolete—across the free port area to Wilhelms- 
burg and Harburg. This tunnel could also 
carry an underground railway. 

Generally speaking, the new main roads will 
have two or three traffic lanes in each direction, 
a central reservation for trams, cycle paths and 
footpaths, as well as space for trees. A typical 
section is shown in Fig. 2. In terms of 1955 
price levels, the realisation of the scheme in its 
totality is estimated to require about 
DM.2,000,000,000. 

THE ‘ TRAFFIC PROGRAMME ”’ 

In view of the other reconstruction projects— 
port installations, dwellings, and schools, to 
mention only those of major immediate import- 
ance—it appeared unrealistic to think of raising 
within the reasonably near future a total of 
DM.3500 million, the amount required for com- 
pleting the whole of the road and rail traffic plan. 

A reduced programme was therefore drawn 
up, at the same time as the overall plan, which 
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under the title of “‘ Traffic Programme ” selecteq 
those projects which it was felt had to be tackled 
if the danger of traffic stagnation was to be 
averted. These projects form among themselves 
an integrated whole and were considered to be 
within the City’s financial capacity. The cost 
was to be spread over a period of ten years, and 
was estimated at about DM.1200 million of 
which the City of Hamburg would have to 
contribute about DM.1000 million. 

As far as the underground system is concerned, 
the programme envisages the construction of a 
new cut-and-cover line between Oltensen and 
Farmsen in the following three stages : Jung- 
fernstieg-Messberg-Hauptbahnhof (2: 1km); 
Hauptbahnhof — Wandsbek — Wandsbek - Garten- 
stadt (10-9km); Jungfernstieg—-St. Pauli-Al- 
tona (5-7km), with extension to Ottensen. This 
scheme would require an expenditure of about 
DM.205 million on fixed installations which 
would be contributed by the City of Hamburg, 
together with DM.76,000,000 for equipment and 
rolling stock, to be raised by the operating 
company (HHA). 

Contributions by the city exchequer towards 
the modernisation and equipping of the Wald- 
dorf and Langenhorn Railways amount to 
DM.4,000,000 per annum; a total sum of 
DM.40,000,000 was mentioned in the planned 
estimates. 

For the construction, as a matter of priority, 
of 180km of main roads, a further DM.290 
million are required, composed of DM.150 million 
construction costs, DM.40,000,000 compensa- 
tion payments, and DM.30,000,000 for the 
purchase of sites. Over DM.70,000,000 out of 
the total will be borne by the Federal Govern- 
ment as owner of the long-distance roads, 
including the autobahns. 

In 1955, some 350km out of a total of 3200km 
of roads were inadequately made up, and 100km 
were unmade roads. A sum of DM.80,000,000 
is to be spent to bring these 450km up to standard, 

There also exist about 500km of roads built 
by development companies. Of these, 315km 
have to be taken over on expiry of the stipulated 
period of twenty years, in spite of the fact that in 
many instances the contractual obligation of 
final completion has not been carried out. The 
fact that considerations of road safety now force 
the municipality to take over these roads irres- 
pective of their condition is involving it in a 
further expenditure of DM.27,000,000. 

Improvements in the traffic capacity of roads 
must be matched by a corresponding expansion 
of the parking facilities, especially in and near 
the centre. With increasing motorisation, the 
requirements for parking have naturally also 
shown a sharp increase. In 1938, there was an 
estimated need for 18,000 parking places, 
equivalent to 21 per cent of the central area. A 
decade and a half later, these needs had grown 
to 25,000 parking places or 29 per cent of the 
central area. Such a high proportion of the 
available surface cannot be spared, so that the 
only answer seems to lie in the provision of 
multi-storey garages above or below ground. 
Three such garages (Raboisen, Neuer Wall, 
Dammfor) have since been constructed as 4 
private venture. These buildings have six, nine 
and eight upper parking floors respectively, 
including the flat roof, with space for 705, 
650, and 585 cars. The expenditure on parking 
facilities under the ‘“ Programme” is put at 
DM.15,000,000. Finally, the total of cycle 
paths is to be increased from 400km to 1000km 
at a cost of DM.16,000,000. 
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by Our American Editor 





American Nuclear Congress and 
Atomic Exposition 


No. II—{ Continued from page 956, June 3) 


The 1960 Nuclear Congress and the sixth International Atomic Exposition were 

held at the New York Coliseum from April 4 to 7; the congress was organised 

under the sponsorship of the Engineers’ Joint Council in co-operation with twenty- 

eight American and Canadian engineering institutions. The exhibition was 

sponsored by the Atomic Industrial Forum and presented a comprehensive picture 

of the current state of development in the application of atomic energy in American 
industry. 


ORGANIC COOLED REACTORS 

HERE is relatively high probability that organic 

cooled reactors can achieve competitive power 
in high fuel cost areas of the United States by the 
middle 1960s. Because of the success in opera- 
tion of the Organic-Moderated Reactor Experi- 
ment and in other research and development 
work already done, because of the relative 
simplicity of the system, and because of the direct 
applicability of much of the technology developed 
in water reactors, it is believed that this concept 
can achieve its early potential with less research 
and development and construction of experi- 
mental and prototype plants than are required 
for other reactor concepts. Organic cooled 
reactors operate at higher temperatures and 
lower pressures than water reactors, and have no 
major corrosion problems. These characteris- 
tics make for low capital costs. However, the 
high cost of replacing the decomposed coolant is 
an economic disadvantage. Organic coolants 


‘also have poor heat transfer characteristics and 


require fuel elements with extended surfaces and 
high conductivity cladding. Since a longer-lived 
fuel must be developed, research and develop- 
ment work at present is primarily on aluminium- 
oxide claddings for uranium oxide and uranium 
alloy fuel materials. Research and development 
work also is directed toward obtaining lower 
organic make-up costs and improving the organic 
fluid flow and heat transfer characteristics. 

At present the 5MW(t) to 1ISMW(t) Organic 
Moderated Reactor Experiment (OMRE) at the 
National Reactor Testing Station is being 
modified to make it a more suitable test facility 
and to reduce its cost of operation. It will 
continue to be used as a fuel test facility, for 
determining coolant decomposition rates, and for 
conducting heat transfer and surface fouling tests. 

The 40MW(t) Experimental Organic Cooled 
Reactor (EOCR) is at present being designed, 


with construction scheduled to start this year at 
the National Reactor Testing Station. It is 
scheduled to be critical in 1963. This facility 
will have more flexibility than the OMRE. It 
will allow an acceleration of the rate at which 
alternative fuels, coolants, moderators and 
operating conditions can be investigated. 

The 11MWé(e) organic cooled and moderated 
reactor being built for the City of Piqua, Ohio, is 
scheduled for criticality in 1961. It is of primary 
importance as a prototype for small nuclear 
power plants, and it will make possible a reason- 
able analysis of the potential of the organic 
concept in this size. It will also provide opera- 
tion data that can be extrapolated to larger 
plants. A SOMW(e) to 100MW(e) organic 
cooled prototype is also planned for construction. 
Its primary purpose will be to provide data on the 
use of an improved fuel, such as aluminium 
cermet clad uranium dioxide. 


SopIUuUM COOLED REACTORS 


Sodium-cooled reactors appear to have 
a high potential for achieving competitive 
power in large areas of the United States in the 
late 1960s. Sodium has many attractive proper- 
ties as a reactor coolant. It is liquid at rela- 
tively low temperatures, has a very high boiling 
point, a reasonably low neutron absorption 
cross-section and excellent heat transfer and heat 
transport qualities. These characteristics make 
possible very high steam cycle efficiencies. 
Because of the negligible pressure required for 
sodium systems, very large reactors are practical. 
The Experimental Breeder Reactor No. 1, the 
Sodium Reactor Experiment and the submarine 
““Seawolf” and its prototype reactor have 
demonstrated that sodium cooled reactors can 
be operated safely. However, there still are 
problems with fuel elements and components 


Fig. 8—16:5MW(e)__ex- 
perimental breeder reactor 
No. 2 at the National 
Reactor Testing Station in 

Idaho 
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which must be solved before these systems can 
achieve their full potential. 

Since liquid sodium is not in itself a moder- 
ator, systems which use this material as a coolant 
can operate over a wide neutron energy spectrum, 
depending upon the presence and characteristics 
of moderating material. In fast and possibly in 
epithermal systems, sodium-cooled reactors are 
capable of breeding. Sodium-cooled reactor 
systems can also operate with uranium 238- 
plutonium fuel systems or with thorium-uranium 
233 systems. 

Most of the technical and economic advant- 
ages which are inherent in the use of sodium 
as a reactor coolant apply to fast systems. They 
have an additional advantage in their ability to 
achieve high conversion ratios or to breed. 
The American research and development pro- 
gramme for fast or epithermal liquid metal- 
cooled reactor system is long-range in nature 
and is expected to yield significant results in the 
late 1960s. In its initial stages, it will concentrate 
on the development of a satisfactory, long life, 
high burn-up fuel material ; on the utilisation 
of plutonium and uranium 233 as fuels and of 
uranium and thorium as blanket materials ; on 
the development of reliable and less expensive 
sodium components ; and on the development 
of efficient and rapid fuel recycle methods. 

The operation of the first Experimental 
Breeder Reactor (EBR-1) will be continued. 
Upon completion of the current safety experi- 
ments, a plutonium cermet core will be installed. 
The second Experimental Breeder Reactor 
(EBR-II, Fig. 9) is scheduled for criticality in 
late 1960. The first core for this reactor will 
utilise U-235 fuel. The subsequent core will 
be fuelled with plutonium. This plant will 
incorporate pyrometallurgical fuel processing. 
Furthermore, the 94ME(e) Enrico Fermi Power 
Station at Munroe, Michigan, is scheduled for 
criticality in 1960. 

Various military research and development 
efforts will also contribute significant data on 
fast breeder systems. The development work 
on the ‘SNAP ” reactors (Systems for Nuclear 
Auxiliary Power) will result in the construction 
of a number of small sodium-cooled reactors, 
which will provide information on the perform- 
ance of fuel elements, moderators and structural 
materials, operating at high temperatures in a 
fast neutron spectrum. The aircraft programme 
includes the construction and operation of an 
experimental liquid metal cooled intermediate 
reactor. This facility will provide useful data 
on high temperature fuel element performance 
and on the behaviour of other materials in a 
liquid metal environment. 

A 100MW(e) prototype sodium-cooled fast 
or epithermal reactor will be constructed if the 
results from existing or planned reactors provide 
a basis for improved design. Two years of 
operating experience on these plants should be 
available before starting the new prototype. 
The primary purpose of this reactor will be to 
incorporate the improvements in design arising 
out of the operation of prior plants, and to 
demonstrate the performance of a plutonium- 
fuelled core. 

Sodium-cooled thermal reactors also have the 
potential of achieving economic power in high 
fuel cost areas of the United States. These 
reactors can be operated at high temperatures 
and low pressures. However, to obtain full 
benefit from these characteristics, a greatly 
improved fuel element must be developed—one 
capable of long life in the high temperature 
environment. For this reason it is unlikely that 
this potential can be achieved at an early date. 

Since sodium-cooled fast reactors offer most 
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Fig. 8—Power station site on the western shore of Lake Erie, with reactor containment dome and 
adjacent control centre, boiler-house and turbo-generator building 


of the advantages of the sodium-cooled thermal 
systems and, in addition, offer the possibility of 
lower fuel costs through breeding, work on 
sodium-cooled thermal reactors would not be 
expanded until the operating results from the 
Hallam reactor, which is now under construc- 
tion, can be evaluated. Research and develop- 
ment work on sodium-cooled thermal systems 
will concentrate on uranium carbide fuel develop- 
ments and on major improvements in the design, 
efficiency and performance of the sodium com- 
ponents. The Sodium Reactor Experiment 
(SRE) in California will be returned to opera- 
tion (Fig. 14). For the next several years, its 
use will be limited to testing of advanced fuels 
and other work in support of the Hallam reactor 
plant. When this work is completed, and if the 
potential of the concept shows continued 
promise, the SRE will be reassessed as to its 
suitability for conversion to a high temperature 
fuel test facility, or to an advanced experimental 
reactor to demonstrate improvements in thermal 
sodium-cooled systems. 

The Hallam Nuclear Power Facility in 
Nebraska (Fig. 13) is scheduled to reach criticality 
early in 1962. The operational plans for this 


75MW¢(e) plant include continued testing and. 


evaluation of promising fuels, looking toward a 
reduction in the fuel cycle costs. Operating 
experience and tests with the plant are expected 
to yield valuable technical information regarding 
all sodium-cooled reactor plants, including 
those to operate with neutrons in the fast and 
intermediate energy spectrums (Fig. 15). 


ENRICHED GAS-COOLED REACTORS 


Enriched gas-cooled reactors have the poten- 
tial of producing superheated steam of the 
quality currently in use in large conventional 
power stations with the resulting high efficiency. 
Furthermore, gas-cooled reactors can operate at 
low pressure and therefore can be built in very 
large sizes. The United States has two approa- 
ches to the gas-cooled reactors programme, 
exemplified by the 22-3MW<(e) Experimental 
Gas-Cooled Reactor (EGCR) now under con- 
struction and the Philadelphia Electric Company’s 


40MW(e) High-Temperature Gas-Cooled Re- 
actor (HTGR). The HTGR will employ a core 
utilising a graphite clad fuel consisting of fully 
enriched uranium carbide and thorium carbide 
dispersed in graphite. The EGCR is a reactor 
utilising stainless steel clad, slightly enriched 
UO, fuel. In the case of both reactors, heat is 
removed from the fuel by the helium coolant 
and is transmitted to a heat exchanger where 
steam is formed to drive the turbine. The graphite 
clad system shows greater economic potential than 





the metal clad system, but presents more difficult 
development problems. 

The present and immediately forseeable 
American research and development programme 
is concerned primarily with the design and 
construction of the EGCR and HTGR. Their 
construction and operation will make possible a 
more comprehensive evaluation of the potential 
of the gas-cooled reactor system. The programme 
also will include investigations of fuel and 
cladding materials suitable for a high burnup at 
fuel surface temperatures of 1700 deg. Fah. and 
of alternate coolants. 


The 22.3MW(e) Experimental Gas-Cooled 
Reactor (EGCR) at Oak Ridge is scheduled for 
criticality in 1962. This power-producing pro- 
totype will furnish statistically significant econo- 
mic data on operation of gas-cooled reactors. It 
will be used as a flexible test facility which will 
permit the testing of advanced fuels, materials 
and components suitable for use in future gas- 
cooled power reactors. Work on this project 
will be carried out in close co-operation with the 
work of the United Kingdom on its Advanced 
Gas-Cooled Reactor (AGR). (See page 966). 

The Philadelphia Electric Company’s High- 
Temperature Gas-Cooled Reactor (HTGR) is 
being designed and is scheduled for criticality in 
1963. The work supporting this project includes 
the development of impervious graphite, uranium 
carbide-thorium carbide fuel dispersed in gra- 
phite, high-temperature components and auxiliary 
systems, including methods for trapping fission 
products which may get into the gas coolant. 

The aircraft nuclear propulsion direct cycle 
programme is continuing to utilise the Heat 
Transfer Reactor Experiment No. 3 (HTRE-3). 
Present work is being concentrated on the review 
of the HTRE-3 reactor design and its control 
system. An expansion of in-pile component 
testing is underway at the Engineering Test 
Reactor (ETR). The Gas-Cooled Reactor Ex- 
periment being conducted for the U.S. Army 
Nuclear Power Programme will also continue in 
operation. This facility will provide important 
data on core performance, particularly on small 
water moderated stainless steel clad uranium 
dioxide cermet fuel cores and water moderated 
uranium dioxide or uranium dioxide-beryllium 
oxide pellet cores. The use of nitrogen as 


Fig. 10—Transfer of the 90-ton pressure vessel housing the sodium-cooled reactor into the fabricated 
steel containment building at Monroe, Michigan 
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Fig. 11—Assembly of mechanical handling equipment mounted within the rotating plug of the stainless 
steel vessel housing the 94MW¢(e) fast breeder reactor 


coolant will be investigated. Closed cycle gas 
turbine machinery will continue to be developed 
and tested. 

Development work on gas-cooled reactors for 
other special purposes, such as maritime pro- 
pulsion, will continue to provide information 
important to the evaluation of the potential of 
gas-cooled reactor technology for large power 
station plants. In addition, much valuable 
information also will be obtained from co-opera- 
tive arrangements with the United Kingdom on 
the DRAGON project. This is a high-tempera- 
ture gas-cooled reactor to be built in the United 
Kingdom as a co-operative project with the 





Fig. 12—(Above) Interior of rotating plug during assembly, showing layer of 
graphite shielding blocks and openings for hold-down, handling and control- 
rod devices 


Fig. 13—(Right) Construction progress at the 75MW(e) Hallam Nuclear 
Power Facility being built by Atomics International in Nebraska 


Organisation for European Economic Co- 
operation. 


HEAvY WATER REACTORS 


Heavy water moderated natural uranium 
fuelled reactors have a number of advantages. 
They eliminate dependence upon diffusion plants 
in the fuel cycle, have high neutron economy, and 
require relatively small quantities of uranium ore 
per unit of power produced. On the other hand, 
these reactors are physically large with conse- 
quent high capital costs. The reactivity lifetime 
of the natural uranium fuel is more limited than 
that of enriched uranium fuel. Several proto- 
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types of natural uranium heavy water moderated 
reactors are planned or are under construction 
in the United States. Also, Canada is planning 
the construction of both a 20MW(e) prototype, 
the NPD, and a 200MW(e) natural uranium 
heavy water moderated power station, the 
CANDU. These plants are scheduled for 
criticality in 1961 and 1965, respectively. Ne- 
gotiations are currently underway with the 
Canadians looking toward an expanded pro- 
gramme of co-operation in the development of 
heavy water reactors. Close co-operation under 
this agreement will be mutually beneficial and, in 
addition, will serve to assist U.S. industry in 
determining the future part of heavy water 
reactors in this country. 

The United States research and development 
programme will be directed toward those 
problems which are critical to the evaluation of 
heavy water moderated systems. To the fullest 
extent possible, it will also use pertinent informa- 
tion being developed in other programmes and in 
other countries. The Heavy Water Components 
Test Reactor (HWCTR) is scheduled for criti- 
cality in 1961 at the Savannah River plant. This 
reactor will be used to obtain operating in- 
formation on a heavy water moderated system 
under conditions similar to those that might be 
suitable for power production. It will provide 
irradiation tests on fuel elements being considered 
for heavy water moderated systems, and will 
provide tests of other components such as 
pumps, valves and instrumentation. Research 
and development on a co-operative basis in 
support of the SOMW(e) reactor of the East 
Central and Florida West Coast Nuclear Groups 
will continue, looking towards an early evalua- 
tion and a determination as to whether or not the 
project will proceed with plant construction. A 
heavy water moderated and cooled pressure tube 
reactor of 17MW(e) capacity is being designed and 
is scheduled for criticality in 1962 in accordance 
with a contract between the Commission and the 
Carolinas-Virginia Nuclear Power Associates, 
Incorporated. This reactor will provide ad- 
ditional data on the performance of heavy water 
reactors. 

The Plutonium Recycle Test Reactor (PRTR) 
at the Hanford Works in Washington is 
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Fig. 14—The Sodium Reactor Experiment operated by Atomics International in co-operation 
with the Southern California Edison Company 


scheduled for criticality in 1960. This is an experi- 
mental facility to investigate the economic 
feasibility of plutonium recycling. However, the 
fact that this reactor uses heavy water as a coolant 
and moderator, incorporates a pressure tube 
design, and operates at power reactor tempera- 
tures, makes it an important source of additional 
information and technology. 


AQUEOUS HOMOGENEOUS REACTORS 


The aqueous homogeneous reactor offers 
many advantages for the production of power 
since it operates with a solution fuel, incorporates 
continuous fission product removal, and _ is 
largely self-regulating due to its large negative 
temperature coefficient. It further offers the 
possibility of breeding when operated on a 
thorium-uranium 233 fuel cycle. The major 
technical problems are associated with the 
corrosive nature of the fuel, stability of the fuel 
solution under irradiation, the maintenance 
problem associated with the radioactive primary 
loop, and the limited operating temperatures 
with the attendant low steam cycle efficiencies. 





It is still too early to determine whether the 
simplicity of the fuel cycle and potential breeding 
will be more than offset by technical complexities 
and temperature limitations. Because of the 
unique advantages and the fact that this is the 
main American effort on fluid fuels, research and 
development will be continued on the technical 
problems on a long-range basis. 

Research and development work will con- 
centrate on understanding and solving the fuel 
stability and corrosion problems in the core and 
on the development of a suitable blanket ma- 
terial. The operation of the Homogeneous 
Reactor Experiment (HRE-2) nuclear facility 
should be directed to aiding in the solution of the 
fuel stability, the remote maintenance and other 
basic system problems. 


New REACTOR CONCEPTS 


As technology is developing rapidly in many 
directions, the nuclear engineering industry must 
be alert to evaluate new reactor ideas as well as 
new ideas for major improvements in existing 
reactor types. However, a decision to proceed 


Fig. 15—Sodium graphite 
reactor critical facility now 
being operated at the 
nuclear field laboratory 
of Atomics International 
to determine the fuel 
requirements of the Hallam 
reactor 


with the development of design alternates 
representing major technological advances de- 
pends upon an evaluation of the benefits expected 
to result. Such evaluation is difficult even when 
considerable technical data on each exists. An 
early construction of inexpensive reactor experi- 
ments may be justified to help determine the 
technical feasibility of advanced designs which 
look promising. The Boiling Reactor Experi- 
ment (BORAX), the Organic Moderated Reactor 
Experiment (OMRE) and the Los Alamos 
Power Reactor Experiment (LAPRE) are ex- 
amples of reactors built in minimum time at low 
cost to provide answers to specific questions as 
to technical feasibility. The following reactor 
types or reactor modifications are typical of those 
currently being investigated. In several cases 
specific research and development is being carried 
out in areas critical to the evaluation : 

(a) Fused Salt.—This is a fluid fuel design 
based upon the use of a mixed salt solution of 
fissionable and fertile materials, which is circu- 
lated from the reactor through an external heat 
exchanger. Potential advantages of this system 
are high thermal efficiency, low pressure and 
simplified fuel reprocessing. 

(b) Fluidised Bed.—This design is based upon 
maintaining a bed of fissionable and fertile 
material in a fluidised state under turbulent flow 
conditions. Organic material or water are 
considered as possible fluidisers and coolants. 
High power density and ease of charging and 
discharging fuel are potential advantages of this 
system. 

(c) Paste or Suspended Fuel.—This design is 
similar to the fluidised bed design except that the 
bed is maintained in a laminar, non-turbulent 
condition, and is internally cooled by a separate - 
coolant. Many of the potential advantages of 
the fluidised bed are retained. In addition, 
because of the non-turbulence, particle attrition 
is reduced and reactor control may prove to be 
easier. 

(d) Supercritical Water Cooling.—A_ reactor 
based upon this concept would operate at 
extremely high pressure, avoiding the phase 
change associated with boiling yet permitting 
the generation of superheated steam external to 
the reactor. High thermal cycle efficiency is the 
potential advantage of this alternate. 

(e) Slurry.—This design is based on a fluid fuel 
system in which the particle size of the fissionable 
or fertile material is so small that it forms a 
suspension under operating conditions. The 
reactor may be cooled externally or internally. 
The carrier fluids undergoing most active 
investigation are water and liquid metals. The 
potential advantages of this concept are similar to 
those of the other fluid fuel reactors. 

(f) Advanced Epithermal——A compromise de- 
sign between sodium-cooled fast reactors and 
sodium-cooled thermal reactors may have ad- 
vantages over either, particularly for the thorium 
fuel cycle. This design would include some 
moderation by graphite or beryllium, designed to 
obtain a high conversion ratio with uranium 233 
fuel, consistent with economic promise. The 
high thermal efficiency and low pressure charac- 
teristics of sodium cooled systems would be 
retained. 

(g) Pebble Bed Gas Cooling.—In this concept a 
stationary bed of balls, or pebbles, containing the 
fissionable, fertile and moderator materials is 
cooled by a gas. The potential advantages are 
in the area of low fuel cycle costs and high 
thermal efficiency. 

(h) Solid Moderated, Steam Cooled Reactors.— 
In this concept, heat from the fuel is radiated to 
the moderator which, in turn, is cooled by water 
or steam. High thermal efficiency is the princi- 
pal potential advantage. : 

(i) Alternate Coolant Fast Reactors.—This 
design is similar to the sodium-cooled fast 
reactor except that alternate coolants are being 
considered. These include mercury, lead, li- 
thium, sulphur, and other materials. It 1S 
believed that with certain of the alternate 
coolants increased efficiency and reduced costs 
may be attainable. 

(To be continued) 
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The dates printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 








MINING EQUIPMENT 


$35,142, April 10, 1958.—Roor SUPPORTS FOR MINE 
WorkINGs, Mining Engineering Company Ltd., 
Meco Works, Worcester. (Inventor: Angus 
Wellesley Duncan.) : ; 
According to a broad aspect of the invention 
a roof support for mine workings comprises at 
least one load-supporting reinforced rubber tyre 
filled with fluid under pressure and mounted with its 
axis vertical. In the roof support shown, three 
superimposed vehicle tyres are arranged about a 
common vertical axis. The tyres are of fabric- 
reinforced rubber and their adjacent. beads are 
spaced by rigid steel rings A against which they are 
clamped by annular pressed steel plates B set inside 
the tyres and secured together by bolts. The top 
bead of the uppermost tyre is clamped against a 
plate C and the lowermost tyre against a bottom 





No. 835,142 


plate D, adapted to engage the floor of the mine 
workings. The top plate carries a central tube into 
which a tube extending up from the bottom plate 
telescopes. These tubes extend through the clamping 
plates and keep the tyres in axial alignment. A 
passage in the upper plate, communicating with the 
interior of the tyres, has a connection for a pipe 
by which fluid under pressure is forced into the tyres. 
A second passage E, communicating with the interior 
of the tyres, has a spring-loaded valve which limits 
the maximum pressure to which the tyres can be 
subjected under load, and can also be opened to 
allow fluid to escape for collapsing the support. 
When setting up the support, the tyres can be filled 
with liquid under pressure from any convenient 
source, such as high-pressure fire mains. An alterna- 
tive assembly is described in which the roof support 
comprises an assembly of tyres as described in 
eC with an hydraulic accumulator.—May 


SPRING ;, MOUNTINGS 


835,010. October 9, 1956.—RESILIENT MOUNTING 
OF SprRINGs, English Electric Company, Ltd., 
Queens House, 28 Kingsway, London, W.C.2. 
(Inventors: John Oliver Philip Hughes and Peter 
Donald Farr.) 

The invention relates to the resilient mounting 
of leaf springs on their supports, where the bounce 
and rebound movements of the spring are so small 
that there is a small change of camber and a small 
consequent translation movement of the spring ends 
relative to their supports, such as in the main springs 
of rail vehicles and particularly those having axleboxes 
with horn guides. Referring to the drawing A is 
the frame of the vehicle, B the top leaf of the lamin- 
ated spring. The leaf has on its upper surface near 
its end a hump which engages in a bore at the 
flat bottom of a convex circular segment C. This 
Segment may have a packing piece centred on 
the bore. By varying the thickness of this packing 





No. 835,010 


Piece the leaf spring may be adjusted. The segment 
C is bonded to a rubber stratum, which is bonded 
to a curved metal plate, and several such rubber 


strata and metal plates are arranged in succession, 
all having a common centre, which is also the centre 
of the segment C and of a concave seating on the 
frame A. Assuming the top leaf of the spring has no 
camber under normal load, the camber relating to 
the rise and fall of the axlebox produces a slope of 
negative and positive value. At the same time the 
length of the half of the spring between the axlebox 
and the mounting changes. For small changes of 
length and slope there is a common centre of motion. 
This centre is chosen as the centre of curvature of 
the rubber and hence the inner and outer curves, 
representing the extremities of the rubber, remain 
concentric and the motion is taken by the rubber 
in shear. Assuming another case where there is no 
camber of the top leaf of the spring at maximum 
rise of the axlebox, the variations in half-length and 
slope are unequal on either side of the normal loaded 
position and hence there are three points which 
might be selected as the centre of curvature of the 
rubber strata and metal plates. Of these points it is 
preferable to use as this centre of curvature the 
centre produced by the movement from “ normal” 
to “fall” of axlebox for two reasons, namely: 
(1) that the maximum tension produced in the rubber 
due to the changes in half-length and slope should 
be reduced by compression of the rubber, (2) that 
the rubber should not be in shear under normal load. 
Alternative designs of the mounting are also described 
in the specification—May 18, 1960. 


INSTRUMENTATION 


835,527. June 13, 1957.—INDICATOR Devices, Philips 
Electrical Industries, Ltd., Spencer House, South 
Place, Finsbury, London, E.C.2. 

This invention relates to indicator devices for 
making visible one of a number of symbols or combi- 
nation of symbols provided on diapositive or dia- 
negative transparencies behind which lamps are dispos- 
ed, so that each individual sign is indicated by igniting 
the corresponding lamp. Its object is to provide a 
device of this type by which clearly and easily per- 
ceptible symbols can be made visible even in daylight 
and which is more compact than known similar 
devices. The device has a number of semi-transparent 
semi-reflecting surfaces, each of which permits one 
sign to be made visible by reflection and a number of 
other signs by transparence. The number of signs 
to be made visible can be increased by making the 
transparency displaceable so that at least two signs 
can be moved in front of the lamp concerned. If 
desired, the transparency may form part of the bulbs 
of the lamps. By combining a number of such 
devices, one of a considerable number of signs or 
combinations of signs can be made visible by igniting 
the correct lamp or combination of lamps. Such a 
composite device may, inter alia, be used as a number 
indicator ina computer. The transparencies are then 
preferably displaceable and the assembly is construct- 
ed so that, by displacing all the transparencies, each 
number is replaced by its nine-complement.— 
May 25, 1960. 


PROCESS CONTROL 


835,684. November 27, 1956.—TEMPERATURE CON- 
TROL ARRANGEMENTS, The General ilectric 
Company, Ltd., Magnet House, Kiigsway, 
London, W.C.2. (inventor: Graeme Mason 
Hogarth.) 

According to the present invention there is provided 
an automatic temperature control arrangement for 
controlling the temperature of a radiantly heated 
space or enclosure, such as an oven, by operat! ¢ 
heating means at two power levels, the higher o 
which is capable of raising the temperature abov> a 
desired temperature and the lower of which permits 
the temperature to fall below the desired temperature. 
When the temperature tends to rise above the desired 
temperature with the heating means energised at the 
higher power level, the heating means is de-energised 
for a predetermined interval before being energised 
at the lower power level. Such an arrangement 
reduces the overshoot which would occur if the heating 
were switched from a high power level straight to a 
low power level. When the temperature control 
limits are of the order of + 14 deg. Cent. any switching 
device would be operating at a fairly high frequency. 
In such cases a mechanical contactor is unsuitable and 
use is made of thyratrons or ignitrons. When 
thyratrons are used, the low heat setting is obtained by 
biasing the valves by controlling the phase of the 
voltage applied to the control grids with respect to the 


anode voltages. If ignitrons are used then the low 
heat setting is obtained by means of a cycling device. 
Further, the temperature of a radiant heat oven varies 
rapidly with changes in power input. For this reason 
any temperature sensing element must be capable of 
responding equally rapidly to changes of temperature, 
and to accomplish this, it must have a low thermal 
capacity. A suitable device consists of one or more 
small pieces of metal foil to which are attached 
thermocouples, composed of fine wires, which, in 
turn, are connected to the temperature controller.— 
May 25, 1960. 


ELECTRONICS 


835,905. December 29, 1955.—UttTrRA HIGH FRE- 
QUENCY SwiTcHEes, Compagnie Generale de 
— Sans Fil, 79, Boulevard Haussmann, 

aris, 

The present invention relates to waveguide switches 
and more particularly to transmit-receive switches 
used in single aerial radar systems. It provides a 
new switch comprising at least one thin wafer, or 
plate, of an intrinsic semiconductive substance, having 
one polished face, and one ground, sand blasted, or 
frosted, face. This plate is subjected, on one hand, 
to the action of an electric field, the lines of force of 
which are parallel to its faces, and, on the other hand, 
to the action of a powerful magnetic field having its 
lines of force both parallel to these faces and perpen- 
dicular to the electric field, the polarity of one of these 
fields varying in synchronism with the pulses radiated 
by the transmitter. A longitudinal section of a 
switching device according to the invention is shown 
in the drawing. One end of a waveguide A is 
connected to an antenna B, and the other end to a 
transmitter C. Two lateral guides D and E, having 
the same section in the embodiment shown, are 
connected at one of their ends to guide A. Guide D 
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couples guide A to a receiver F, and guide E is closed 
at its end opposite to guide A by a short circuit G. 
Two intrinsic semiconductor plates, or wafers, H and 
J, having each one ground, or frosted, face and one 
polished face, are located in guides D and E. Timer 
K delivers short voltage pulses, of the order of a few 
microseconds, which are applied simultaneously to 
plates H and J, through terminals E and M, and to 
transmitter C. The transmitter, thus triggered, emits 
powerful high-frequency pulses. At the instant a 
high frequency pulse is radiated, the direction of the 
electric field prevailing in plates H and J is such that 
the latter are conductive ; it is as though the wall of 
the guide were continuous in so far as ultra high- 
frequency pulse energy propagating towards aerial B 
is concerned. When the echo of a pulse is reflected 
from a distant object and is received by the aerial, the 
plates have again become transparent for the ultra 
high-frequency wave energy because, the triggering 
pulse being no more applied thereto, the electric field 
to which they are submitted has been reversed.— 
May 25, 1960. 


No. 835,905 


836,273. January 10, 1957.—DETECTION” OF OvER- 
HEATED AXLE BEARINGS IN RAILWAY VEHICLES, 
Siemens and Halske Aktiengesellschaft, Berlin 
and Munich, Germany. 

According to this invention a device for detecting 
the presence of overheated axle bearings in passing 
railway vehicles includes a radiation receiver arranged 
to receive heat rays arising from heat generated by 
the bearing and to produce an electrical signal in 
dependence on the heat rays. The duration of 
exposure to the rays is controllable by an oscillating 
shutter. A parabolic mirror is arranged so as to 
concentrate heat rays emanating from an axlebox 
cover on to a radiation receiver, which comprises, 
for example, a thermo-electric element. When the 
device is in the initial position, the receiver is shielded 
from the heat rays by a shutter. When an axlebox 
cover to be tested enters the receiving range of the 
receiver, a track device responsive to the presence 
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of a train wheel on the track generates an electrical 
impulse which causes an electromagnet to be ener- 
gised for a predetermined period of time. The 
armature of the electro-magnet, acting upon a draw 
wire, sets the shutter system in oscillation, the 
oscillations being gradually damped by frictional 
losses. The amplitude of the oscillations is arranged 
to be so great that the shutter exposes the receiver 
to the heat rays. Measurement in respect of each 
axle bearing may be taken during the first oscillation 
of the shutter, during which heat rays are permitted 
to impinge upon the receiver for an accurately 
determined time. The receiver generates a d.c. 
impulse which is dependent upon the radiation, the 
impulse being amplified. A discriminator compares 
the impulse amplitude with a predetermined value, 
which is dependent, for example, upon external 
temperature. When this predetermined value is 
exceeded a signal lamp is arranged to be switched 
on. An axle counter may be stopped, or a device 
which is adapted to mark the overheated axles may 
be actuated. At the end of the electrical impulse 
generated by the track device the armature of the 
electromagnet falls back and the shutter is pulled 
against a damping abutment by the action of a 
spring. The device is thus restored to its initial 
condition, the shutter screening the radiation receiver 
from the heat rays concentrated by the parabolic 
reflector.-—June 1, 1960. 


TELECOMMUNICATIONS 


835,976. February 8, 1957.—SuRFACE WAVE TRANS- 
MISSION LinES, Lignes Telegraphiques et Tele- 
phoniques, 89, rue de la Faisanderie, Paris (16), 
France. (Inventor: Bernard Pierre Chiron.) 

In a surface wave transmission line consisting 
essentially of a cylindrical electrical conductor 
covered by a layer of dielectric material, it is known 
that the power transmitted outside a cylinder of 
any given radius coaxial with the line decreases 
logarithmically as a function of the radial distance 
up to a certain limiting distance, beyond which it 
decreases exponentially as a function of the radial 
distance. In practice, the limiting radius is always 
large relative to the external diameter of the line, 
so that considerable power is transmitted outside 
the line. Consequently, transmission can be seriously 
affected by the influence of outside agents, and in 
particular by bad weather conditions such as rain, 
ice, or snow. This effect can be diminished by using, 
around the cylindrical conductor, a very great 
thickness of dielectric material, but experience shows 
that this increase in thickness of the insulating layer 
is accompanied by a great increase in attenuation, 
which may become prohibitive. The present invention 
consists in a surface wave transmission line comprising 
an elongated cylindrical conductor, a first dielectric 
layer thereon, and a low-loss second dielectric layer 
covering at least part of the outer surface of the 
first layer and having an average permittivity of 
not more than 1.05 and a diameter large compared 
with that of the first layer. In one embodiment the 
second layer is water-tight and covers the first layer 
over its entire surface. In a second embodiment, 
the second layer only covers the first layer over a 
part of its surface but is itself covered by a water- 
tight cylindrical dielectric envelope, the thickness of 
which is small compared with that of the first and 
second layers. A further embodiment has the second 
layer covered by a thin water-tight dielectric envelope 
as in the second embodiment, but it is in contact 
with the first layer over its entire surface while at 
the same time it includes some hollow spaces so 
that the second layer does not fill all the volume 
enclosed between the first layer and the impervious 
outer layer. Various forms of these embodiments 
are illustrated in the specification. For example, 
the second dielectric layer may consist of small 
discs of dielectric material having a permittivity 
equal to 1.04 and a loss angle the tangent of which 
is less than 6/100,000. The discs are spaced at regular 
intervals along the line, the distance between the 
discs being preferably an integral multiple of half 
the phase wavelength of the line which would obtain 
if the conductor and the innermost dielectric layer 
alone existed. A water-tight dielectric layer surrounds 
the discs.—June 1, 1960. 


Technical Reports 


L’Essai de Microdureté et ses Applications. By 
H. Biickle. Publications Scientifiques et Techniques 
du Ministére de l’Air, No. N.T.90. Paris : Magasin 
C.T.O. : 2, Avenue de la Porte—d’Issy, Paris (15e). 
Price 61 N.F.—The term “* micro-hardness testing ’’, 
as used hitherto, covers test loads from a few grammes 
up to several kilogrammes. In the author’s opinion, 
it is partly this somewhat wide definition which has 
caused confusion, and has served to bring micro- 
hardness testing into disrepute. As the present study 
shows, ‘‘ micro-hardness testing” as generally known, 
really covers two main testing ranges, for which a 


dividing line at 200 grammes test load is proposed. 
Tests above this figure, for which the name “‘tests at 
reduced load” is proposed, follow the classical 
pattern, i.e. the result is free from unexpected scatter, 
and the work is analogous to the normal hardness 
testing and can be undertaken as a routine operation 
by laboratory technicians. It is with charges below 
200 gramme—more usually charges in the range 1 to 
50 grammes—that one enters the region of micro- 
testing proper. Not only is the required apparatus of 
special design, but experience and much metallurgical 
knowledge is needed to interpret correctly the results. 
Micro-hardness testing, therefore, is not a routine 
procedure. In skilled hands, however it can attain a 
high degree of precision and become a valuable tool 
of research. 

In his monograph, Dr. Biickle deals comprehen- 
sively with this question of definition and the various 
instruments which have been developed for micro- 
tests, including the different designs of penetrating 
diamond. Of particular interest will be found the 
section devoted to measuring techniques in which he 
shows how the accidental dispersion of the results may 
be distinguished from genuine hardness variations in 
the material. The following factors are found to be 
of importance: the shape of the diamond, the 
preparation of the test piece, the manner of application 
of the load, and the measurement of the impression. 
A major part of the monograph is devoted to the 
detailed discussion of these points. 

By contrast with macro-hardness determinations, 
micro-hardness phenomena are governed by the local 
properties of the test piece, its surface conditions, 
crystalline state, past history, and similar matters. 
These form the subject of the next section which is 
devoted to the laws peculiar to micro-hardness testing, 
and the connections which can be traced with macro- 
hardness. 

Of particular interest will be found the final section 
of the work which is concerned with the application of 
micro-testing in the technical and scientific field. 
Among the former may be grouped tests on very small 
workpieces, such as thin wires and small watch 
components (tests on pinions of less than 0.05 mm 
diameter are described). From the scientific view- 
point, the method finds application in the investigation 
of the crystal structure of metals and alloys, the effects 
of heat treatment solid solution and diffusion, and 
other metallurgical matters. The wide range of 
questions which are here encompassed in a compara- 
tively brief frame, and the thoroughness of the 
treatment will make Dr. Biickle’s monograph a 
valuable work of reference for the technologist and 
scientist alike. 


Relation Entre la Structure Chimique et la Réactivité 
des Combustibles pour Fusées a l’ Acide Azotique— 
Constants Physiques des Combustibles. By Jacques 
Frangon. Publications Scientifiques et Techniques 
du Ministére de l’Air, No. N.T.89. Paris : Magasin 
C.T.O., 2, Avenue de la Porte d’Issy, Paris (15e). 
Price 6.15 N.F.—It is of interest to be able to determine 
in advance the kind of reaction which will occur if a 
certain rocket fuel is oxydised by means of nitric acid. 
To be able to answer this question it is necessary to 
know whether a relationship exists between the 
chemical structure of the fuel and the acid. The 
method adopted for finding such a relationship was 
to react with nitric acid, under controlled conditions, 
fuels which closely resembled one another as well as 
fuels which differed widely. What is basically of 
importance is the velocity of the reaction, which 
constitutes the only difference between a reaction 
which proceeds fully and one which may attain the 
character of an explosion. The speeds of combustion 
under the condition of the experiment are listed for a 
large number of compounds, together with other 
constants which are important in this connection. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, June 10.—STOKE AND CREWE BRANCH: Grand Hotel, 
Hanley, Branch Annual Meeting, 7.30 p.m. 4 LUTON 
BRANCH : College of Technology, Park Square, Luton, ** Diesel 
Electric Locomotives,” 8.15 p.m. 

Mon., June 13.—BOURNEMOUTH AND District BRANCH : Grand 
Hotel, Firvale Road, Bournemouth, *“* The Work of the 
National Inspection Council,” E. J. Sutton, 8 p.m. 4 CENTRAL 
LONDON BRANCH: White Hall Hotel, Bloomsbury Square, 
London, W.C.1, Annual General Meeting, 6.30 p.m. 4 Essex 
BRANCH : Angel Hotel, Ilford, Essex, Annual General Meeting, 
7.15 p.m. 4% LEEDS BRANCH : Great Northern Hotel, Leeds, 
Annual General Meeting, 7 p.m. ye NoRTH West LONDON 
BRANCH : Century Hotel, Wembley, Annual General Meeting, 
7.30 p.m. SHEFFIELD BRANCH: Royal Victoria Hotel, 
Sheffield, Annual General Meeting, 7.30 p.m. 
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Tues., June 14.—-CHESTER AND DISTRICT BRANCH : Westminster 
Hotel, City Road, Chester, Annual General Meeting, 7 p.m, 
%e East KENT BRANCH : County Hotel, Canterbury, Annual 
General Meeting, 7.30 p.m. ye SOUTH WALES BRANCH: 
South Wales Institute of Engineers, Park Place, Cardiff 
Annual General Meeting, 7.30 p.m. YORK BRANCH : 
Georgian House, Blossom Street, York, Annual General 
Meeting, 7.30 p.m. ye SouTH East LONDON BRANCH: 
Eltham Green School, Queenscroft Road, Eltham, London 
S.E.9, Films Evening, 7.45 p.m. i 


BRITISH INSTITUTE OF MANAGEMENT 


Wed., July 20.—Connaught Rooms, London, W.C.2, One-day 
conference on “* A Practical Guide for Management Decisions,” 


FEDERATION EUROPEENNE DE LA MANUTENTION 


Mon., June 27 to Sat., July 2.—Stockholm, Sweden, Eighth 
Annual General Meeting. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., June_22.—Festival Theatre, Winter Gardens, Malvern, 
Annual General Meeting, 9.15 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, June 10.—LONDON GRADUATES’ SECTION : Annual all-day 
visit to Stewarts and Lioyds Ltd., Corby. 

Sat., June 11.—SOUTHERN BRANCH : Visit to Brighton Power 
Station, 2.30 p.m. 4 LONDON GRADUATES’ SECTION : All-day 
joint summer meeting with Southern Graduates’ Section at 
Slough and Windsor. 

Fri., June 17.—SOUTHERN BRANCH : Visit to The Metal Box Co., 
Ltd., West Road, Fishgate, Portslade, 5 p.m. 

Sat., June 18.—AUTOMOBILE Division : Motor Industry Research 
Association, Lindley, Nuneaton, 1960 Summer Gathering, 
1 p.m. to 6 p.m. 

Tues., June 28.—SOUTHERN BRANCH : Visit to the Paper Mills, 
Thatcham, 10 a.m. 

Wed., June 29.—SOUTHERN BRANCH : Visit to H.M.S. ‘ Sultan,” 
Gosport, 9.45 a.m. to 4 p.m. 

Wed. and Thurs., June 29 and 30.—INDUSTRIAL ADMINISTRATION 
AND ENGINEERING PRODUCTION GROUP AND THE EDUCATION 
Group: 1, Birdcage Walk, Westminster, London, S.W.1, 
Informal Discussion on “* Machine Tools and the User,” 6 p.m. 


INSTITUTE OF METALS 


Mon., July 25.—Royal Institution, Albemarle Street, London, 
W.1, “* The Structure of Metals and Intermetallic Compounds,” 
Linus Pauling, 6.30 p.m. 


INSTITUTE OF PETROLEUM 


Fri., June 24.—ExPLORATION AND PRODUCTION GROUP : 61, New 
Cavendish Street, London, W.1, A symposium on Exploration 
and Production Methods, ‘“‘ Geophysics To-day,” J. McG. 
Bruckshaw ; “ Possible Improvement in Drilling,’ H. D. 
Fanshawe ; ‘** Advances in Well Logging,” P. Threadgold ; 
“* Partial Removal of H.S from Crude Oil by Stripping with 
Natural Gas,” T. R. Shipster, 10 a.m. and 2.30 p.m. 


INSTITUTE OF SEWAGE PURIFICATION 
Tues. to Fri., June 21 to 24.—Scarborough. Annual Conference. 


INSTITUTION OF CIVIL ENGINEERS 


Wed., June 15.—Great George Street, Westminster, London, 
S.W.1, Conversazione, 7.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Thurs., June 23.—Royal Festival Hall, London, S.E.1, Conver- 
sazione, 7.30 p.m. 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 


To-day, June 10.—Summer Meeting, Caxton Hall, Westminster, 
London, S.W.1, Annual General Meeting, 4.30 p.m. ; and 
“* The Northern Outfall Works of the London County Council,” 
J. Rawlinson, 6 p.m. 

Sat., June 11.—Summer Meeting, Visit to the Northern Outfall 
Works of the London County Council, 1 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Tues., June 14.—Institution of Structural Engineers, 11, Upper 
Belgrave Street, London, S.W.1, Annual General Meeting, and 
Films, 5 p.m. 


ROYAL INSTITUTION OF GREAT BRITAIN 


Wed., June 15,—The Royal Institution, 21, Albemarle Street, 
London, W.1, ** The Strength of Solids,’ A. H. Cottrell, 9 p.m. 


ROYAL METEOROLOGICAL SOCIETY 


Wed., June 15.—49, Cromwell Road, London, S.W.7, “ The 
Fragmentation and Electrification of Freezing Water Drops,” 
B. J. Mason and J. Maybank ; ** Observations of Precipitation 
Elements in Cumulus Clouds,” R. J. Murgatroyd and M. P. 
Garrod, and “ Aircraft Observations of Rain and Drizzle from 
Layer Clouds,” F, Singleton, 5 p.m. 

Wed., to Fri., June 29 to July 1.—Summer Meeting at Queen’s 
College, Dundee. 


Advanced Engineering Courses 


Road Materials and Construction. ROAD RESEARCH LABORATORY, 
Harmondsworth. Courses will deal with the fundamental 
properties of road materials and with the results of research and 
their application in modern practice. The courses will be held 


as follows (concluding dates are approximate) : ‘* Concrete,” 
No. 31C, September 27 to October 6 ; No. 32C, October 11 to 
0; “ Bituminous (including Tar) Materials,’ No. 31B, 


October 25 to November 4 ; No. 32B, November 8 to 18: “* Soil 
Mechanics,”’ No. 31A, November 22 to 29 ; No. 32A, December 
6 to 13 ; “* Tropical Roads,’’ No. 3T, November 30 to December 
2 ; No. 4T, December 14 to 16. The fee for each course will 
be twelve guineas. 


Harwell Reactor Course for Europe. UNITED KINGDOM ATOMIC 
ENERGY AvTuHoriTy, 11, Charles II Street, London, S.W.1. 
The Harwell Reactor School is to hold a course for forty-eight 
technical executives from seventeen member countries of the 
Organisation for European Economic Co-operation from July 
4 to 15. These include the six Euratom countries, the three 
Scandinavian countries, Austria, Greece, Iceland, Ireland, 
Portugal, Spain, Switzerland and the United Kingdom. For 
the first week, the course will be held at the Reactor School, 
Harwell. For the second week, it will be held at Durley Hall, 
Bournemouth, in order that the lecturers during that week can 
be drawn from the Atomic Energy Establishment, Winfrith. 
The course is designed to give senior executives who have a 
technical background an introduction to the principles and 
problems of nuclear science and engineering. They will also 
visit the Atomic Energy Research Establishment, Harwell, and 
the Atomic Energy Establishment, Winfrith. Lectures given 


during the course will cover technical and economic aspects of 


nuclear energy and, in particular, problems of physics, 
chemistry, electronics and metallurgy involved in the con- 
struction and operation of nuclear installations. A visit will 


be made to the Hinkley Point nuclear power station site. 


THE 
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REFRACTORY 
CONCRETE 


The ADAPTABLE Refractory Material 
—SAVES TIME AND MONEY 











A MUST for FURNACE & BOILER FOUNDATIONS 
HEAT-RESISTANT FLOORS 
FURNACE DOORS & DAMPERS 
FLUES & FLUE-PIPE LININGS 
KILN GAR & BOGIE TOPS 
COKE OVEN DOOR LININGS 
BURNER BLOCKS 


AND 101 OTHER REFRACTORY USES 


FN 
FONDU, 


Regd Trade Mark : 
ALUMINOUS CEMENT 


Refractory Concrete 
(stable under 

load up to 1350°C) 

is made with 

crushed firebrick 

and Ciment Fondu 
Ready for any purpose 
in 24 hours 














USE 
SECAR 250 
(An iron-free white calcium-aluminate cement) 

for 

Super Duty and Special Conditions of: 

Higher temperatures up to 1800°C 
Reducing atmospheres 
Resistance to slag attack 
Resistance to products of combustion 











Write for Booklets ‘REFRACTORY CONCRETE’ and ‘SECAR 250° 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 4 
73 BROOK STREET, LONDON, W.1 Telephone: MAYfair 8546 





AP &! 


Enter No. 611 on reply card 








MEASUREMENT PUMPS 
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Simple or Complex... 


Suit every purpose 


The need for a consistently reliable pump is a vital requirement 


in many industries using lubricant fluids. ROTOPLUNGE pumps 


manufactured by MEASUREMENT are designed to maintain uniform directio 


of flow automatically, regardless of direction of drive. 

Pumps are supplied with auto-reverse, short stroke, variable 
stroke, relief valve and by-pass features making the ROTOPLUNGE 
ideally suitable for many applications. . 

For full details of the range of ROTOPLUNGE and other pumps 
available, write to the Sales Manager, MEASUREMENT LIMITED. 


There is € MEASUREMENT pump to suit every purpose. 


meters are matters fo MEASUREMENT 





N S ON 


MEASUREMENT LIMITED P.O. Box No. 2 Dobcross * Nr. Oldham * Lancs. 
Telephone: Delph 424 (5 lines) Telegrams: SUPERMETER, Dobcross 
Export Enquiries: 

PARKINSON COWAN GROUP EXPORTS LIMITED 





“W 








Terminal House - 52 Grosvenor Gardens - London - §8.W.1 7 
Telephone: Sloane 0111 - Cables: DISc, London | 
| 

CcOWAN COMPAN 
to 


§ 
Enter No. 621 on reply cal 1 
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-let E.P.E. solve them 
for you quickly 






In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at 3.36” 
.*  yeasonable price. Fortundter 








of experi- 
‘on the subject, so 
ne can always be sure of 
DC motors and generators, of 
many enclosure, at competitive 
@eprices, on short delivery. EPE 
are always happy to help solve 
DC problems, too. 


Erb 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 
















"Phone: STEchford 2261 
*Grams: Torque 'Phone Birmingham 
London : 421, Grand Buildings, Trafal, 
_ Square, WC a. “Phones WHitehall 3643 and 7465 
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THE RIGHT LUBRICANT IN THE 
RIGHT PLACE — ENSURES 
LONGER LIFE... 


ate 








RY mat 


We are always available 
to discuss your problems 
The 


Lubricants Ltd. 
DAW BANK, 
atl) TOCKPORT, CHES. 


Td, Stockport 2419 
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ALLOTT BROS., 
and 
LEIGH LTD. 





























ICKLES FORGE 
ROTHERHAM 


Telegrams: 
CHIMNEYS, ROTHERHAM 





Telephone: 
ROTHERHAM 4115-6 








CYLINDER 


SINGLE PILOT SOLENOID 
OPERATED CONTROL VALVE 


HAND CONTROL VALVE 


You cannot get a better range 
of control valves, cylinders and 
air line fittings than that made 
by Midland Pneumatic Ltd., be- 
cause no better range is made. 
As their design is based on 
many years of practical experi- 
ence in the application of in- 
dustrial pneumatics, we claim 
the range is as comprehensive 
as any on the market. Why 
not judge for yourself by writ- 
ing for a copy of our latest 
catalogue and asking for a 
representative to call? 





— 







PNEUMATIC LTD 
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NEW CROSS: WOLVERHAMPTON), 








Telephone: 32501 /2 
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improving the circulation 


| We can do this without causing the slightest rush of blo 
| to the head. What happens is that the cars remain in tl 

same attitude throughout, thus enabling people to be movg 
| from floor to floor in perfect comfort and safety at arate, 


from 470 to 700 per hour. 
Send for a copy of ‘The Paternoster or Continuous Lift’ 


just ask for Publication 1005A—and read how. 


J&R HALL™ 


A Member of the Hall-Thermotank Group 


Lift, Escalator & Refrigeration Engineers 
DARTFORD, KENT ° Dartford 23456 
LONDON OFFICE: to St. Swithin’s Lane E.C.4. 

Telephone: MANsion House 9811 


Co 
Vo 
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" fabricator! 


[J An ugly word. 
" 
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You could whistle through your teeth at it. 
The world is full of fabricators. 


no 0 





What the world needs today are complete fabricators. 
Not many of them around. 


As it happens 
A number of such fabricators 
‘ Are assembled at Plowright Brothers 








Awaiting your orders 

To fabricate completely 
Anything from a biological shield 
N To a furnace track creeper, 

Or (if you prefer), 

% 00 From London Bridge 

To Popacatapetl * 








PLOW RIGHT 


BROTHERS LIMITED 
Chesterfield Telephone: Chesterfield 7161 


ea 
—no— 

















SS = Designers and fabricators 
dab y of almost anything in STEEL 
lo ** Or both 
lo 
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LIFTING AND 
TRAVERSING 
PRESSURE 
PROVING 


YOUNGS 


HYDRAULIC 
EQUIPMENT 


JACKS, PUMPS, 
PRESSES, 
CYLINDERS, RAMS 
RAIL & GIRDER 
BENDING 
MACHINES, 


BUSHING PRESSES 
HAND OPERATED 
OR 
POWER DRIVEN 





YOUNGS (LIFTING APPLIANCES) LTD., RYLAND STREET WORKS, BIRMINGHAM, 16. 
Tel: EDGbaston 3508-9. Grams: OLDENS, B’HAM. 





Enter No. 661 on reply card 








June 10, 1990 THE ENGINER ITH 


DOUBLE 


HERMETAL. 


epoxy 4 
STRUCTURA| 
































DISCOVER NEW WAYS 

of cutting time and cost In 
making parts and components 
and for many types of 
repairs. DOUBLE 
BOND—an entirely 
new material—can 


fabrication of actual parts. 
This versatile self-setting 
structural plastic Is available 

in two grades ; one moulds 

like putty for filling in depth, the 
other spreads like cream for 
shallower and larger areas. Both 
set like lead, machine like brass and 
can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 


contact 











MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 





THE KENILWORTH MANUFACTURING CO. LTD., WEST DRAYTON, MIDDLE 





NON-ELECTRIC PUSH 





HYDRAULICS & PNEUMATICS LIMITED 


WULFRUNA {WORKS - 


BUTTON CONTROLS 


AUTOMATION 


oe 
i —eomeR, Bek. Bd 
SIMPLICITY 


WITH 


MODERNAIR 


STOCK RANGE OF 
VALVES & CYLINDERS 








WOLVERHAMPTON - TEL.: 2446 


VILLIERS STREET . 
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‘BROOMWADE™ IN BELGIUM 
ce’ 


@SCHELLES 5) 


















“BROOMWADE” Air Compressors and Pneumatic Tools installed 
in Belgium have gained a high reputation for efficiency and reliability. 










e 
SLIUKENS 
LANGERBRUGGE @ 








Power stations at Pont-Brilé, Ruien, Baudour, Bressoux, Farciennes, 


Monceau and seven other centres use “BROOMWADE” Equipment ree = ao 
for many duties including general maintenance. “BROOMWADE” oe pnocenn aoe 
\Plant is used extensively at the Mol nuclear centre. © PONT: BROLE 
BRESSOUX@ 
The popularity of “BROOMWADE” Air Compressors and Ree atUR 


Pneumatic Tools has grown to such an extent that a subsidiary com- 
pany, Broomwade-Belge S.A., has been formed to control the sales 
and servicing in Belgium, Luxembourg and the Belgian Congo. At a 
later date, plant will be assembled locally. 


MONGEAU @ @ FARCIENNES 








Twe “ BROOMWADE" Type TS1 Compressors and one 
Photograph by courtesy “of Messrs. Interbrabant—Pont-Briilé, Power Station. TS1A installed at the Pont-Brilé Power Station. The first 
. two provide continuous 24-hour supply of oil-free com- 
s pressed air for the Bailey Meter Equipment and the other 
is used for General Maintenance Duties. . 











Air Compressors and 


“BROOMWADE” Pneumatic Tools 





YOUR BEST INVESTMENT 


BROOM & WADE LIMITED, P.O. BOX No. 7, HIGH WYCOMBE, BUCKS., ENGLAND 
Telephone: High Wycombe 1630 (10 lines) Telex 15-527 
751 SAS 
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Space-saving Hoist Gearbox Unit sets new standards in compact design 
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again leads the field in 


Derrick Crane design 
The NEW Henderson Derrick Cranes 


feature Unit Construction, enclosed gears, 
ball and roller bearings. Erection and 
dismantling is faster, control easier, 

vision better, running smoother and 
maintenance lower — items which add up 
to reduced operating costs! 


JOHN M HENDERSON AND CO LTD: KING’S WORKS - ABERDEEN - SCOTLAND 
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SERVICE BEFORE SALES AFTER SALES SERVICE 

Our Research and Development department is constantly engaged on applied After sales service is an important function 
research in Fluid Mechanics and other branches of engineering science. of the Drysdale organisation. An active staff 
In addition every facility is available for the experimental investigation of . of service engineers and technical represent- 
problems directly concerning any specific pumping application. A fund of atives is available for short notice, free advice, 
experience is available for customers’ information ensuring the most efficient on the spot service, to ensure Drysdale 
and economical pumping service. : auxiliaries operate at peak performance. 


DRYSDALE & CO. LIMITED : YOKER : GLASGOW 


MANUFACTURERS OF CENTRIFUGAL, AXIAL FLOW AND ROTARY PUMPS SINCE 1874 
Enter No. 691 on reply card 
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A two-roll laundry ironer, driven by a 6-h.p. 
1440/360 r.p.m. commutator motor with remote 
control of speeds by brush shifting pilot motor. 
Push button operation adjusts the speed to the 
exact value for each thickness and texture of 
the work. And the motor speed is stable 
throughout the range. 


consu/G- 


In this instance, a Fuller Variable Speed A.C. Commutator 

Motor enables this laundry ironer to provide the exact finish 
required without waste of time and current. But these motors can 
be applied to any industrial process. 

The INFINITE variable speed characteristic of the Fuller A.C. 
Commutator Motor means that your machine can be operated 





at precisely the exact speed to give maximum output of quality and 
quantity. The speed required is maintained irrespective 
of normal load variation. Commutator Motors require no 
resistance or external regulator; current consumption is 
A member of the Hawker Siddeley Group 
reduced at lower speeds bringing savings in power costs. 
Sole U.K. representative s for ASEA Sweden 
FULLER ELECTRIC LIMITED We shall be glad to explain how your factory can benefit 


FULBOURNE ROAD: LONDON E.17 by using Fuller Commutator Motors. 
Telephone: LARkswood 2350 


it Birmingham, Glasgow and Manchester 
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CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: ‘“‘Wilmaket, Nordo, London’ 
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_ = Clutches and Power Take-Off 


Single and three-stage Hydraulic 


Torque Converters. 
Marine Reverse and Reduction 
Gears, Fluid Couplings. 


BRITISH TWIN DISC LTD 
PRIORY ROAD, STROOD, 
ROCHESTER, KENT 


Telephone: STROOD 7866! 








Enter No. 714 on reply card 





LIMITED 
BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield, 6 London N.W.10 
Tel Broadwell 1611 Tel: Pendleton 2481 Tel: Sheffield 344391 Tel: Elgar 5811 
Telex 33183 Telex 66448 Telex 54205 Telex 25239 


And at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast. 





A METAL INDUSTRIES 


ST 13 
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HIGHEST QUALITY WITH RAPID ie =| a + SUT ONY 
PRODUCTION ON THE HALLSWORTH 5 Ht NE SANERY = THE.OERE F 
AUTOMATIC MOULDING UNITS | a HH Ve PULLEYS 
- > BY 
7 Enquiries to :— 
5 3 DOUGLAS, LAWSON 
atin ; 7 PLATT AND CO. LTD. 
i ? ly BIRSTALL - LEEDS » ENGLAND 
SS nN MALLEABLE Telephone : Batley 598 & 599 
=I Sh ee ee Telegrams : “Pulleys’Birstall, Leeds 
“FF ; = CASTI NGS LTD. ® DOUGLAS, LAWSON PULLEYS 
NS * * “STANCHION” PULLEYS 
= Nn CLIVE FOUNDRY, LEAMORE LANE, © OGSTRON SPLIT PULLEYS * STEEL ROAD WHEELS 
WALSALL, STAFFS lane anise aoe 
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a eas or eT 
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HOLCROFTS 


Founders in Grey Iron, Grades 12-14. 
















High Tensile Brasses, Gunmetal, Phosphor 





Bronze, Brass and Aluminium. Specialists 
in machine moulded repetition 
castings for the light engineer- 


ing and electrical trades. 


No preparation is required for the ends of the pipes which 
may be Plain, Threaded, Grooved for other types of Couplings, 
or Bevelled for Welding, etc. The Coupling can be used on 


Contractors to all 


Government Departments, Bends, Tees or Crosses, and can be inserted into an existing 
en eee pipeline without moving the pipes laterally. The WILSON. 

and British Electricity ‘ ° e 
Authority. SEAMARK COUPLING has many and varied applications 


and has given the Engineer a new and useful pipe-laying tool. 
Please write for Wilson-Seamark Catalogue. 


tHomas Hotcrort | WILSON PIPE FITTINGS LIMITED 


AND SONS LIMITED Irvine Ayrshire 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON. Tel: Bilston 41271/2 | London Office : 40 Palace Chambers, Bridge Street, London, S.W.I. 
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A NEW PACKLESS VALVE 


FOR 


PNEUMATIC & HYDRAULIC APPLICATIONS 4 
PRESSURE RANGE 0-250 P.S.1. 


Direct Solenoid Operated. Lightweight. Fast Operation 


Size range 1/4in. — 3/8in. B.S.P. A.C. or D.C. Supply.  Dust-tight Cover 
Ample Wiring Space. Captive Cover. Swivel Conduit Connection 


Balanced Spool. Can be Manually Operated 





Please write for full details to :— 


Aoite oe .. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 


ae ee ee 
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| Heat - 
co. aa le 


‘Armourplate’ Glass 


For strength with vision 








Extremes of heat (scientifically applied) 
are routine tests for ‘Armourplate’ 
Toughened Glass. These show its high 
resistance to thermal shock. It can be 
heated to 270 degrees Centigrade and then 
have cold water poured upon it; the 
splashing of molten metal upon it does not 
affect it. This thermal strength is coupled 
with a high degree of mechanical strength 
and clear, undistorted vision to make 
‘Armourplate’ the ideal material for 

many industrial and engineering uses. 

For full details consult the Technical Sales 
and Service Department. 








PILKINGTON BROTHERS LIMITED 


Head Office: St Helens, Lancashire (Tel: St. Helens 4001) 
London Office: Selwyn House, Cleveland Row, St. James’s, S.W.1 (Tel: Whitehall 5672-6) 


‘ARMODRPLATE’ is a registered trade mark of Pilkington Brothers Limited 
Supplies are available through the usual trade channels 
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“CHURCHFIELDS 
SPRINGS, 


_ Pressings, Wirework, 
and Spring Washers 


















» The advice of our Technical 
| Vepartment is at your service. 
~ Fully approved. D.A.1; A.R.B; 
» D.I.Arm; 1.E.M.E;1.N.O;L.F.V; 


'CHURCHFIELDS SPRING CO. 


LTD. 


EA Tars ae 


HALL END, WEST BROMWICH 






Telegrams & Telephones STOnecross 2605/8 PBX 
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Always 
dependable 


The Dainite technical staff 
welcome problems of rubber 
mouldings, and apply over 60 
years’ experience in. design 
and manufacture. Inspection 
organisation fully A.I.D. and 
A.R.B. approved. 


THE 
HARBORO’ RUBBER CO. LTD 
Market Harborough, Leics. 
Phone: 2274/5/6 
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a century of experience in 


it 
V-ROPE DRIVES 

















Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 





SMITH & GRACE Ltd. 


THRAPSTON, Near KETTERING 
Telephoner THRAPSTON 531 and 532 
Telegrams; ‘“‘“GRACE” Thrapston 
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Yes, LEE & WILKES are 
the people for... 
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METAL SPINNING 


These can be supplied in any metal or alloy from blanks 
up to 7 feet diameter to tolerances of plus or minus -005 inc 


Quantity is no problem and tool facilities are available. 


TUBE MANIPULATION 
COIL PRODUCTION 
COPPERSMITHING 


Famous since 1780 for these classes of work we can offer a 
personal and prompt service supported by the traditional 
skill of our craftsmen and modern, completely equipped 
workshops. May we have an opportunity to quote you. 


LEE & WILKES LIMITED 
_ Specialists in the ‘headache’ jobs! 


PRIORY COPPER WORKS. A 
BREWERY ST, BIRMINGHAM 6 + | 
Telephone: ASTon Cross 2005-6-7 P.B.X. - 





Fully A.I.D. and A.R.B. approved. 
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We cannot deal with sheep or goats, but 
the ‘Supreme Vortex ’ pipe line separator | 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air | 
Moisture from steam 


Dirt particles from gases 


Bart er? 


SEPARATOR DIVISION 





J. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 


Telephone: East Kilbride]20591 Telegrams: ‘ Hoisting’ East Kilbride 
Enter No. 761 on reply cat 








THE GREAT 
NEW SPENCER 
STEEL WORKS 








PS rats a5 

Lgheesiay trae 

al a « 
= NS ? 
3 ted 


PARSONS 


~ 
~ : 
Pi " . > 
2 ~ 
~~ 


aoe 


RY ee grin 
eT ld 


c= 


PARSONS are proud to be associated with the great new 


Vey OF wr. Ae) 


1 


‘ 


completely integrated Iron and Steel Works which RICHARD 

“| =“ THOMAS & BALDWINS LTD., are installing at Llanwern near 

tay mera He * Newport. At these new Spencer Works, PARSONS (through 
seta deaeetee! Ggeéen = PAROLLE ELECTRICAL PLANT CO. LTD. the main 


gaa B 
contractors) are to install:— 


Three Turbo Blowers each delivering 170,000 cu. ft. of free air per 
minute at 45 psig. 


Two 10 MW Turbo-Generators passing off steam at 175 psig. The steam 


conditions are (as on the Turbo-Blowers) 625 psig at stop valve 
with temperature 830 deg. F. 


PA RSON S turbo-blowers & turbo-generators 


C. A. PARSONS & COMPANY LIMITED 





HEATON WORKS - NEWCASTLE UPON TYNE ° 
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PERMUTIT 





TREATMENT 





Water recovery beats shortage 


Water is rapidly becoming scarce and more costly. In many industrial areas the demand already exceeds 
the supply: this is forcing users as well as Public Authorities to conserve available resources 

This situation can be alleviated by re-claiming waste water and purifying it tor re-use: 
shown here is the control panel of a plant for this purpose recently installed by Permutit for Messrs. 
Heinz at Kitt Green, nr. Wigan. With a capacity of some two million gallons daily, this plant recirculates 
process water and renders it pure and sterile. Not only does this produce valuable savings in water costs, 
it also reduces considerably the load on the local water supply. 

The Permutit plant at Messrs. Heinz new Kitt Green Factory is designed for a maximum 
flow of 110,000 gallons per hour. It embodies measuring and proportioning equipment for coagulant, 


open type gravity sand filters, pH correction gear and final sterilising with chlorine. A particular feature 





of the plant is that control is fully automatic. 
If your processes produce waste water—not necessarily on the scale of that at the Heinz 
factory but exceeding some thousands of gallons daily —it may pay you to purify this water for re-use. 


Why not get advice now from Permutit on this important subject. 








inherit Technical information on purifying waste water and | 


BY APPOINTMENT % , ry , i 
ot TT other forms of water treatment is available on request. 


TREATING EQUIPMENT 
TO THE LATE KING GEORGE VI 


THE PERMUTIT COMPANY LIMITED 


DEPT. T.F.5, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4 


TELEPHONE: CHISWICK 6431 WORKS: EALING AND SOUTH WALES CABLES: PERMUTIT, LONDON 





SUBSIDIARIES: 


THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY) LTD. 
567-573 Pacific Highway, Crow’s Nest, Sydney, N.S.W P.O. Box 6937, Johannesburg 


ION EXCHANGE (CANADA) LTD., 33 Price Street, Toronto 5, Ontario 
UNITED WATER SOFTENERS LTD., Gunnersbury Avenue, London, W.4 































Above is the control panel of the Permutit 
Water Recovery Plant at the Heinz Food 


COAGULANT ALUM Factory at Kitt Green. The flow sheet for 
PRE-COAT ALUM = AND LIME DOSE 
MIXING TANK MIXING TANKS, 


| ALUM AWM! |LIME 
PROCESSING 
| CHLORINATORS PLANT 
COOLING 
i | 


this plant is shown on the left. 











































































TOWERS 
| COLLECTING Y ' | 7 MAIN PUMP 
FILTERS 
BLOWER AUTOMATIC 1 
BLOW DOWN fin BLOWER WASH PUMP 
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Or 


Stoker? 


As combustion engineers with considerable 
experience, IC are able to recommend and 
supply the most suitable firing equipment 
for coal, oil or gas to ensure the best 
possible use of your fuel. 







INTE NAL COMBUSTION PRODUCTS LTD. 


BNINETEEN WOBURN PLACE, LONDON, WCI. WORKS: DERBY ( 


Member of Atomic Power Constructions Limited. One of the Five British Nuclear Energy Groups 


TGA 100 


Enter No. 801 on reply card 








June 10, 1960 THE ENGINEER, THE 























THE ENGINEER _ June 10, 1960 : ss 


Made to 
Measure 


«ia SELF-PROPORTIONING 
LOW AIR PRESSURE BURNER 


. specially designed so that the fuel output and air/oil ratios 
are under complete control. 
















@ .. provides fingertip, single lever control for accurate and 
efficient regulation. 


@ . . automatically ensures a correct mixture of air and oil over a 
wide range irrespective of the type of fuel in use. 


. has a turn down range of approximately 5:1 which can be 
achieved with a stable flame, efficient combustion and a high C02 
content. 


. leads the way to automatic or remote control of single and 
multi-burner installations. 


@ . . incorporates the well known Wallsend features of robustness, 
long service with little maintenance, and flexibility. 


The Burner shown has a maximum output of 12 
gallons per hour and requires atomising air at 20” 
(51 cm) w.g. to 30” (76 cm) w.g. with oil at not 
less than 5 Ibs per sq. in. (0.35 kgs. per sq. cm.) 
or equivalent head. 


For more efficient 


OIL BURNING 


CONGUN meen 











THE WALLSEND SLIPWAY & ENGINEERING COMPANY aeaibies 


WALLSEND-ON- TYNE 


skh kL + 8 0 Y & Ace Ss Of Oi b BURNIN G Ex¢f £2.14 £- ee 
In association with HUBBARD COMBUSTION LIMITED, Kingston-on-Thames 
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for the 
Specialists 


These narrow angle gears were designed and 
developed by ENV in co-operation with D. Napie* 
& Son Ltd for the V-drive units used with Deltic 
engines of 3,100 s.h.p. The gears are of case hardened 
alloy steel, and the teeth are profile ground to provide 
the accuracy essential at the high peripheral speeds 


attained. 











June 10, 1960 THE ENGINER HE 


ENV are specialists in spiral bevel and hypoid gears for automotive, 
aviation, railway traction, marine propulsion and industrial applica- 
tions. They pioneered the Gleason system in this country and 
have unequalled experience in this highly specialised branch of 


gear manufacture. Their works are equipped with the latest Gleason 


machines and associated plant for the manufacture of spiral bevel, 


hypoid and zerol gears from 1” to 72” diameter. 








for gears 








ENV engineers will be pleased 
to advise on problems associated with 


gears and drives, especially where 





bevel gears are used. 











ENV ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10. Telephone : LADbroke 3622 


AP 104 
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How long 
does a 
T.V. Belt 











In advance of his years 
this lad knows that a T.V. Belt 
is a Turners V-Belt. He knows too, 







that it is designed to take punishment— 
not to give it— and to give long trouble-free 
service on the most exacting ofdrives, 
There is of course no positive 
answer to his question. One can 
only assure him that, correctly 
fitted and correctly loaded, 
the longevity of T.V. Belts is 
phenomenal. Ask any user 


TURNER, BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 











THE MARK OF BETTER BELTING 


@ TA 177 


Enter No. 831 on reply card 


83 


AQUUIUITOOSSELUATAUA ALTA 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


— 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 





is On epee 
inistry of Supp 
Rly. Executive, A.1.D. Etc. lee 


GOVAN SHAFTING 
& ENGINEERING CO. 


87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 








eAMUULAUVUELAUUOLUUUUOEGAEER EEUU 
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—~— ELEVANJA — 
BRAKES 


with PIVOTED SHOES 


for easy adjustment & even wear 


* Thrustor operated 
* Solenoid operated A.C. & D.C. 
* Hydraulically operated 








Dustproof, flameproof, weatherproof 
etc. 


ELLISTON, EVANS & JACKSON LTD 
LONDON & BRIDGWATER 

















MORE Schieldrop Industrial Oil Burners are used by 


MORE. and more leading engineers and 





IN GREAT BRITAIN 


LONDON 
Tel: Belgravia 3785 


MANCHESTER 

Tel : Blackfriars 3851 
SOUTH WALES 

Tel : SKEWEN 3383-3103 
BIRMINGHAM 

Tel : Erdington 2772 


MORE series. S.P.0. Burners have 





than any otherimake 
Schieidrop 


industrial Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS * Tel 414 (4 lines) ,; 
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THERE’S 
PLANT CAPAGITY 
AT GARRON 








It pays to use the production resources of Carron Company. 250 


acres of plant for casting, forging, machining, enamelling and sheet 
metal fabrication are on call to manufacturers who find it uneconomic 
to tool up for the special job. The technical advisory service of Carron 


is ready at all times to help iron out production problems. 


Consider this plant capacity for medium heavy machining: plan- 
ing vertical and horizontal boring mills; milling and drilling of work 
up to 5 tons; moulding and machining capacity for non-ferrous 
components up to 5 cwts., including high speed routing and precision 
milling. Fabrications, too, light and heavy gauge, stainless steel, press 
tools, welding. From small light gauge sheet metal to large plate 


welded fabrications, Carron can quote. 


ARRON 





CARRON COMPANY - CARRON - FALKIRK - STIRLINGSHIRE 
LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENtral 7581 (4 lines) 


and at 22-26 Redcross Street, Liverpool, 1. 125 Buchanan 
Street, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne 
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ANG 


TRADE MARK 


bar 


STANDARDISED RIGHT ANGLE GONIFLEX 
BEVEL GEAR UNITS FOR INDUSTRY 





Universal mounting ] 
compact design 

hardened coniflex gears 
ball bearings 
completely enclosed 
lubricated for life 


internal pilots on mount- | 
ing flanges 


each unit tested for quiet- 
ness at full rated speed 


FEATURES 


ANGLGear units are compact standardised 90° 
power take-offs for manual or power transmission 
of rotary motion. Equipped with hardened Coni- 
flex gears and lubricated for life. ANGLGears 
are quiet and efficient at speeds up to and includ- 
ing their maximum rated r.p.m. 


There is an ANGLGear to solve almost any 90° 
power take-off problem on either manual or power- 
operated equipment up to 4 h.p. at 1200 r.p.m. 





Made in England under licence to USA principals by 


VARATIO—STRATELINE GEARS LT) 





277-279, Aberdeen Avenue, Trading Estate, Slough, Bucks. 
tel: SLOugh 20271 


Copyright Reserved. 





ee 





Enter No. 842 on reply 











HTHE ENGINEER = June 10, 1960 85 








Mather & Platt pumps and motors on 


furnace cooling duty in the pump house 


of a large steel works. In the foreground 


is a 12”/15” Medivane delivering 4500 





g.p.m. against a 140ft. head and driven at 1470 
r.p.m. by a drip-proof squirrel-cage motor rated at 
260 b.h.p., 2750 volts ; next to this is a 16”/20” 


Medivane driven by a steam turbine, and in the 


P | \ { Pp S background are two 17’/20” Lonovanes driven 
By qd by drip-proof squirrel-cage induction motors. 


MOTORS 


an 
\’ 
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Duties and 
all Services 





Mather & Platt 


PARK WORKS, MANCHESTER, 10 





LIMITED 


— Telephone : COLlyhurst 2321 Telegrams : Mather, Manchester 
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KARIBA 


330-kV Transmission System 
Protected by Reyrolle Type-H 
Distance Protection 

































Kariba, . why 
Lusaka, Kitwe, *:; 


Sherwood, Bulawayo, %3 
Norton, Salisbury 


SF a= 
Consulting Engineers 
Messrs. Merz and 
McLellan 


Reyrolle type-H high-performance distance protection 


incorporates the following important features : 


High speed for all types of fault 

Accurate measurement for exceptionally wide range 

of source to line impedance 

Negligible over-reach on D.C. transients 

Separate moving-coil elements for earth-faults and phase-faults 
All relay-elements identical and easily removable 
Self-contained design reduces panel wiring 


Built-in phase-selectors for single-phase auto-reclosing if required 


Applied to major transmission lines throughout the world 


Reyrolile 


A REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM ~- ENGLAND 
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GRIFFITHS, GILBART, LLOYD. & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 


: Northern 6221 
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Steel Structures 





A. « J. MAIN « CO. LTD. 


CLYDESDALE IRON WORKS, 
POSSILPARK, 


GLASGOW, N.2. 
TELEPHONE: POSSIL 838! 


VINCENT HOUSE, 
VINCENT SQUARE, 


LONDON, S.W.1. 
TELEPHONE: VICTORIA 8375 


CALCUTTA CHITTAGONG : NAIROBI 
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matic equipment. 


Useful handbook for the de- 
Signer, sent on application on 


your business heading, please. 





With VIM Packings go our Hydraulic 
Oils that have an unusually even vis- 
Cosity through widely fluctuating tem- 
Peratures—meaning high performance 
and less mechanical wear and tear. 





From these we produce a range of VIM Leather Packings (Mechanical Leathers) 
in standard sizes to meet most normal requirements in hydraulic and pneu- 


The designer who consults us in the initial stage will be making certain that 
the correct VIM packings are supplied, ensuring satisfactory and long working 
life; in fact, double the life of ordinary packings. 


lf it is a question of replacements, the submission of a specimen of your 
old packing(s) together with all relevant details, will assist us to determine 
the type of VIM Packing most suitable for your equipment. 


32; WAINWRIGHT STREET, BIRMINGHAM, 6. 


WHAT TYPE OF PACKING 
DOES YOUR EQUIPMENT NEED 2 


We illustrate four principal types: 


ee 


Cup -Packings 


Flange Packings 


U U 


U Packings 





LEATHER PACKINGS DIVISION 


Edgar 


aughan 





€ Co. Ltd. 





V Packings 


@ In association with the Houghton group of companies all over the world. 
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We specialise in the design and construction 

(') MP ead 

Open Hearth Furnaces 

Soaking Pits of all types 

Continuous Multi-zone Bloom and Slab Re- 
heating Furnaces 

Continuous Bogie type Ingot and Slab Heating 
Furnaces 

Furnaces for Aluminium Melting, Coil Anneal- 
ing and Slab Re-heating 

Forge and Heat Treatment Furnaces 

Stress Relieving Furnaces 

Shipyard Plate and Bar Furnaces 

Modern Lime Burning Kilns 


The last word in 
Furnace design 
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FURNACES AND 
QUENCHING 
EQUIPMENT. 


FURNACES AND 3 
PEEL CHARGING 
MACHINE. 


The illustrations show a battery of 3 Heat Treatment Furnaces, 
one with recirculation, 5 ton 3 peel charging machine, fixed and 
mobile quenching equipment. This plant installed at the 
Stockbridge Works of Samuel Fox & Company Limited also 
includes two Bogie type Furnaces with special transfer charging 


machine. 


FURNACES LIMITED * LONGLANDS : MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 


F.142 
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NVITHS 


Magnetic Particle 


~ COUPLING 


89 


















Smooth as a hydraulic coupling, but without 
the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 
control of torque without complications. It acts 
as a coupling or brake in either direction 

and can be remotely controlled from 

any distance. 

If your requirements include coupling units 
with torque capacities between 1/3 and 
es ; 200 lb/ft, let us advise you on the application 


of these units in your plant. 


S. SMITH & SONS (ENGLAND) LIMITED 





APO? INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. Telephone WITNEY 678 
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POWER TRANSMISSION ACCESSORIES 


COUPLINGS 


Sturdy and compact, Renold Couplings have for 
many years proved their value on a wide variety 
of applications—and they are AVAILABLE FROM 
STOCK. For complete information ask for 
Catalogue Ref. 116/110 


90006 cLUTCHES 


The Renold Sprag Clutch has many uses in all 
types of machinery and is ideal for the replacement 
of noisy rachet-and-pawl mechanisms. It will give 
completely positive indexing with speed, accuracy 
and to unlimited graduations, is capable of high- 
speed free-wheeling, and will remain free from 
measurable backlash throughout its life. Write 
for Catalogue giving details of our comp- 
rehensive range of over 70 standard sizes. 


Renold Chains Limited are licensed to manufacture Sprag 
Clutches by Formsprag Company, U.S.A. 


Chain couplings up to 1500 h.p. 


Spider type flexible couplings up to 20h. p. 


© Disc type flexible couplings up to 600 h.p. 


90006 Clutches 





>_> 
"Ae 


RENOLD RENOLD CHAINS LIMITED - MANCHESTER 
Qe 
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—but for small-power industrial drives 


SIRS \ee:)mele, ENDLESS EXTENSIBLE BANDS 


| 
| Exceptionally high power transmission efficiency and long, trouble-free life make these 
Braided Extensible Bands unique in their class. Samples and details will gladly be sent on request. 


AN INTERESTING APPLICATION of the use of 
Silentbloc Extensible Bands is in the drive assembly of 
this Astell Roll Tube Spinner for bacteria counting in 
laboratories, where absolute reliability and smoothness 
of drive are essential. (Illustration by courtesy of Astell 
Laboratory Service Co. Ltd., London, S.E.6.) The range 
of possible applications in all branches of industry and 
technology is almost limitless. 


Come te us at the drawing-board stage 





























SILENTBLOC LIMITEG@ 
MANOR ROYAL CRAWLEY SUSSEX 
Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 


Andre Rubber Co. Ltd. is another Silentbloc Company. Silentbloc products are also manufactured by Silentbloc (Australia) Pty. Ltd., Melbourne. 


Broadway /SOS 
Enter No. 911 on reply card 
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Speedicut Taps, working at a peripheral 

speed of 150 ft. per minute, give the remarkable 
cutting time of 1-2 seconds for a }” B.S.F. nut. 
The tap life on 28/32 tons tensile steel nuts 


Take advantage of latest techniques in toolmaking 
SPECIFY SPEEDICUT. 


Visit us at the International 
is 40,000 /60,000. Machine Tool Exhibition, Olympia. 
STAND 312, GRAND HALL GALLERY. 


FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS - CARLISLE ST. EAST « SHEFFIELD 
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SPEEDICUT. 
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WHY IS A BUBBLE... 





“Maximum volume for a given surface” says the bright schoolboy. 
“Lowest stored energy in the skin for a given internal pressure” says 
the engineer. The point being that it is the shape which any vessel, 
subjected to internal pressure, is trying to become. If you insist on 
any other shape’ you have to pay for it—in thicker walls, amongst 
other things. 

By making the COs circulator casings for an atomic power station 
and the bends in the COe pipework spherical, we halved the plate 
thicknesses. And, as always when you hit the right solution, a lot of 
other things fell into line. Look at the drawing: every weld is circular, 
can be made by machine and can be easily and completely X-rayed. 
Every edge can be prepared for welding by machining or automatic 
flame cutting on a manipulator. 

Fundamentally, good engineering design is just this noticing the 
obvious (not as easy as it sounds); this questioning; this thinking, 
not in cliches, not in terms of what is usually, or has always, been 
done, but about the way things behave; the ringing of every idea 
against the bedrock of physical laws. 

This is what we have to offer at R.W. 











RICHARDSONS, WESTGARTH & CO. LTD. 


Wallsend, Northumberland and at 58 Victoria Street, London, S.W.1. 


The controlling Company of the RICHARDSONS WESTGARTH GROUP, co-ordinating the activities of :— 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 
RICHARDSONS WESTGARTH, INC. 
ASSOCIATED COMPANY : ATOMIC POWER CONSTRUCTIONS LTD. RW 2 
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EXTREMES 


STRONG BUT LIGHT Here is a laminated plastics material that 
RESISTS CORROSION 





has given successful service in the most 
WITHSTANDS CLIMATIC EXTREMES 








ainnveiees wimesuen extreme climatic conditions, from 


MACHINES EASILY the sub-zero temperature of the Poles to the 


STORES INDEFINITELY intense heat and humidity of the Equator. 





In wind, rain or sunshine, Tufnol is giving long 


and reliable service for such components 
as ships bearings, yacht fittings, 


(REGD. TRADE MARK) aircraft control pulleys and sledge runners. 





Why not ask for an engineer to 


Available in SHEETS, TUBES, RODS, ANGLES, CHANNELS AND IN SEVERAL BRANDS come and talk Tufnol with you? 


TUFNOL LTD :+ PERRY BARR: BIRMINGHAM 228 
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STEEL CASTINGS. 





of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 


Viecosn. 


PURE FUSED SILICA 
Accurate Gas Sampling 


—with VITREOSIL 








Gas sampling at high temp- 
eratures can only be accurate 
if the material of the tubes 
is COMPLETELY 
INERT to all the constituents 
of the gas. A true, representa- 
tive sample is imperative for 
accurate analysis. 
Vitreosil, pure fused silica, 
tubesareideal for this purpose. 
They are thoroughly uniform 
and homogeneous, and remain 
constant in. physical and 
chemical characteristics even 
up to 1,050°C. 
In addition, because of the 
extremely low coefficient of 





BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 








A TI 
expansion of fused silica (it is x _ ATTENT ON } 
only 0.54 x 10-* per °C), no ; 
preheating is necessary. | From z Ib | 
{ } 
{ J 
For use in retorts, furnaces, flues, chimneys and gas to : 
lines specify Vitreosil satin surface gas sampling tubes. : 

{ 

We also manufacture an extensive range of Vitreosil Laboratory Ware i 5 cwts. 





THE THERMAL SYNDICATE LTD. 


P.O.Box No. 6, WALLSEND, NORTHUMBERLAND 
Telephone: Newcastle 62-3242/3 BARNARD & SONS LTD. 
London : 9, BERKELEY STREET, W.1. 
Telephone: Hyde Park 1711/2 75 River Road F Barking 7 Essex 
Telephone: RIPPLEWAY 1188-9 
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STAINLESS STEEL 





Here is a range of pumps in Spec. 18/8/3 
Stainless Steel and with outputs from 
2 to 350 Imp. G.P.M., developing heads from 10 to 210 feet. They 
have been designed to give maximum interchangeability and flexi- 


bility and to be readily available at a competitive price. 


SEND TODAY FOR PUBLICATION NO. 886 


TANGYES LIMITED| O Pump Division 


INCORPORATING 
SMETHWICK - BIRMINGHAM °- Phone SME 1181 RALPH E. SMART (HYDRAULICS) 


MANCHESTER 











& GLASGOW FOR EXPERT ADVICE 





No. 73 


AD 
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The 
meaning 
of 


MIT 


in 
Production 
Planning 


Can be set to 
any number between 


I and 99,999 


FOR IMMEDIATE DELIVERY 


Write now to 


Efficient production planning aims at 
eliminating all wastage. This means, in 
machine control, substituting precision 
methods for the guesswork of manual 
ones with their attendant material 

and time wastage when slowing down. ~ 


SMITHS Predetermined Counters 
operate at an exact count; they offer you 
reliable precision control. With a 

speed of count as high as 4,000 per min., 
these strong, robust instruments 

mw are ideal for applications requiring 
counts of repetitive lengths or 
numbers—cloth lengths, coil 

\ windings, packaging and batching 

N sequences, for example. 


\ 






da 


Wa 





MHWW@@Ma 





Y 


Wi 


N 


\MITHS INDUSTRIAL INSTRUMENT DIVISION 


Chronos Works, North Circular Road, 
AP/405 


London, N.W.2 Telephone: GLAdstone 1136 
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“Bolts save jabour ..- 


that means steelwork 


goes up quicker!” 


Economy of labour—that’s the really 
big saving possible when you use 
Richards High Strength Friction 
Grip Bolts. A two man team only 
is required for bolting against four 
men when riveting. And there is no 
heating required, no noise and 
simplified erection methods are 


possible. Surely very sound reasons 


why you should... 


YIN 


- » USC 


Ss RICHARDS 


high strength friction grip bolts 


CHARLES RICHARDS & SONS LTD., P.O. BOX NO. 23, DARLASTON, WEDNESBURY, SOUTH STAFFS 
*Phone: James Bridge 3188 (8 lines) P.B.X. Wires : ‘Richards’ Darlaston 
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First the tube... 


Hundreds of industrial products include a 
Chesterfield tube in one form or another: pro- 
ducts involving seamless steel tubes up to 39” 
internal diameter, in Carbon, alloy and stainless 
steels, in quantity production and one-off 
designs. If you manufacture anything from, with, 
or in tubes, we'd like to hear from you. 





1. Hard rubber covered dry felt 
rolls on paper making machines. 
(With acknowledgements to 

Millspaugh Ltd) 


2. Dipper Handles for 200-ton 
Ruston-Bucyrus Excavators. 
(With acknowledgements to 
Ruston-Bucyrus Ltd) 


chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED, 
CHESTERFIELD, ENGLAND A member of the group 


CRC66 
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Introducing the 
Rollstock Radial Crane 


(Patent applied for) 





A Two-Ton Crane in your workshop, working 

within two hours of delivery. No main structural 

alterations. Consult us if you have lifting prob- 

lems. We give on the spot advice to solve your 
particular problems. 


THE ROLLING STOCK X ENGINEERING CO, 
ALBERT HILL, DARLINGTON 


ASK US TO QUOTE YOU FOR STEEL FABRICATION, STRUCTURAL ENGIN- 
EERING, PROFILE BURNING, HOPPER MANUFACTURE, ETC., ETC. 
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WORK BENCHES 












These benches can te 
supplied with sheet 
steel top. Overall size 
of bench 6’ 0’ long by 
2’ 4” wide by 33” high. 





BENCH TRESTLES 


ln 


STOCK SIZE 28}” wide 
by 32° high. Other 
sizes manufactured to 
suit customer’s re- 
quirements. 








If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
Equipment including : 

% WORKSHOP PANS & PAN RACKS 
% TOOL AND WORK STANDS 


% STORAGE BINS AND SHELVING 
AND MANY OTHER TYPES OF STORAGE EQUIPMENT 


IF IT’S IN STEEL Manujacturing Co. lid. 
W E M A K E BE 39-51, Hanger Lane, Ealing, W.5 


Send us your requirement *Phone—Perivale 4760 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations. 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST, E.C.4. 
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RICHMOND WELDING CO. 


Fabrications, Large and Small, 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 


Tele.: BRADFORD 25405 
Established 1929 
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WELDED STEEL 
FABRICATIONS 


W. A. HUNWICKS & CO. 
LTD., 


HARRISON WORKS, 


HALSTEAD, Essex. 
Tel. Halstead 2129 


Specialists in the Batch Production 
of Intricate Fabrications or Single 
Weldments up to 2 tons in I piece. 
Shearing 6’ 0’ x 3”, Rolling 6’ 0” 
x 4”, Forming 6’ 0” x 1”. 

Flame Cutting. Spot Welding 
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THE MICRO-PAK BY-PASS OIL FILTER for large Stationan 
diesel engines, locos, marine engines, etc., has been developed 
Stream- Line Filters Ltd. for use with detergent oils. (Where Straigh’ 
mineral oil is still employed the Stream-Line Edge Filter jg the 
universally accepted filtration equipment). 

This by-pass filter fulfils the vital function of removing ultra-fin 
peptised carbonaceous matter which tends to clog and impair q, 
efficiency of the full-flow filter. 
The life of the oil, engine, and full-flow filter element is considerably 
extended by the use of the Micro-Pak. It is economical, easily instaljej 
and easily serviced. The filtering element consists of low cost, expend. 
able cartridges of lintless, acid resistant, cellulose material, giving tel 
best filtration efficiency that can be associated with a wry 
adequate flow rate, together with high capacity for retained Solids and, 
therefore, long cartridge life. 





CONSTANT 
FLOW UNIT 


FILTER 
ELEMENTS 


INDICATOR 
(OPTIONAL 
EXTRA) 








The Micro-Pak is available 
in a range of capacities, mith 
centre-bolt or  multi-bolt 
head, and either heated o 
unheated. 

The multi-bolt unheated 
model is illustrated in aut- 
away form. 














PLEASE WRITE FOR 
DESCRIPTIVE FOLDER 
No. Wz1023. 














CONVERSION KIT. Stream-Line can supply Conversion 
Kits for adapting existing ‘P’ Type filters to Micro-Pak 
operation. Please write for explanatory leaflet. 


STREAM-LINE FILTERS LTD. HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY 
Telephones: Normandy 3311-3 Telegrams: Edgefilt, Guildford. 
A member of the VOKES Group w:th world-wide representation. SF 10! 








RIVLINK for ati vee prives 
The SUPER BELT 
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Made in RUBBER FABRIC 
Least Stretch—Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 








RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 24? 
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Manufacturers, Groyekieutteicesu we hele Goysler-lacesa: 


CoM a sloie ecaiune)(cltheste-belemm Gielaectte-dambeleltKiunte: 


WERKSPOOR 


WORKS AT AMSTERDAM AND UTRECHT 
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Platework 





We manufacture a wide range of 
special apparatus to the specifica- 
tion of experts in every field 
of engineering which calls for 
Fabricated Steel Platework of 
electrically-welded or riveted 


construction. 





Our modern extensive shops can ' fj Ti 
handle single pieces up to |0 tons; 9 p C C | | C d | 0 ! 
Cylindrical Platework up to 3” thick and flat jobs of any thickness 

can be supplied. We can undertake completely machined and 


fitted work when required, and an up-to-date heat treatment 


department under laboratory supervision is provided. 








Annular vessel}for use with 
pulverised fuel 


@ Our Brochure ‘‘ FABRICATED PLATEWORK”’ fully describes our activities in this field. A copy is yours 
on request. 


Typical examples of Allen’s Fabrication Service— 


Low Pressure Welded Piping for Exhaust, Steam, Gases, Water, etc.; Pipes and 
Ducts for Super Power Station Boiler Plant; Hoppers; Casings; Tanks; Flat ~ 
Platework Manipulated Platework of all kinds; Bed Plates & Frames for 
Machines, etc. 








W. G. ALLEN & SONS (TIPTON) LTD + P.O.BOX4 + TIPTON - STAFFORDSHIRE 
TEL: TIPTON 1266 
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(e252 Ol O33 2). F. Vy ft 
provides th 
gr 
TROL posrurie : 
: emote £ee 
..,., MODEL E501 
& CONTROL AMPLIFIER 
MODEL PA 1kVA 
POWER AMPLIFIER 
MODEL E 503 OSCILLATOR 
Control and Measuring Electronic instrumentation is now an 
essential part of any Vibration Test System. Complete Systems from 
250 Ib to 18,000 Ib thrust or individual units to build up existing MODEL 8/600 
equipment are available. Oscillators with manual or Auto-Sweep VIBRATION GENERATOR 
(to linear or complex laws) control—‘g’ control—Amplifiers—Signal 
Amplifiers—Auto Stroboscope units form part of a comprehensive 
range of units which are available in Case or ready for Rack 
mounting. Complete Racks or Consoles to specification. 
Whatever your vibration problem, whether fatigue, torsional or flexure testing or structural 
investigation, consult the Vibration Specialists first. 
(on Of O38 2). F. By f_) POST THIS COUPON for full details of the complete’ range of Goodmans 
Vibration Equipment. 
-——— — — — — — — — — — 71 
| GOODMANS INDUSTRIES LIMITED 
GOODMANS INDUSTRIES LIMITED, AXIOM WORKS: WEMBLEY - MIDDX- ENGLAND Axiom Works, Wembley, Middlesex, England. | 
Telephone: WEMbley 1200 (8 lines) Cables: Goodaxiom, Wembley, England. | Phase send me a copy of your Vibration Equipment Catalogue | 
eS | 
NAME... | 
ADDRESS ! 
| Gpe2 E | 
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THE ANSWER TO CONTROL PROBLEM) 


e*e@¢# &@ & & @ 








ft 


AUDCO ANNIN VALVES 


DOMOTOR CONTROL, CYLINDER 
AND HANDWHEEL OPERATED 
IN SIZES }" TO 10° 


Audco Annin Valves are recognised by Control 
Engineers and Valve Designers as the outstand. 
ing valve development of the past 25 years for 
the control of hot, cold, erosive, corrosive or 
viscous services. 


THE DOMOTOR supersedes the conven 


tional diaphragm and spring type servo-motor. 
A power piston with integral positioner, the 
Domotor is capable of :— 


%* Positioning the valve with an accuray 
measured in thousandths of an inch, regard- 
less of varying stem forces. 


Longer stroke allows improved trim design, 
Equal power available throughout the stroke. 


Supplied with side-mounted handwheel if 
required. 


+ + + 


Will open or close on main air or 3-15 pi 
instrument air failure. Available to ‘open 
or ‘close’ on increasing signal pressure. The 
Domotor can be readily converted to either 
application on site. 


UDCO 








Valvet 





Audco Annin Control Valves are available up 
to 2,500 ASA rating. 


AUDLEY ENGINEERING CO., LTD., NEWPORT, SHROPSHIRE 


Enter No. 1021 on reply a 
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te gel 
GING PRESSES 


NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 


and DEVELOPMENT 
in the following fields :- 





Aeronautical Engineering 
Chemical Plant 

Electrical Engineering 
Mechanical Engineering 
Mechanical Handling 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms Automation 


INTEGRAL SOLID went Subaetag 

STEEL FRAME Reinforced Concrete, etc. 

53 VICTORIA STREET S.W.1 
— TEL. ABBEY 6132 — 





DIRECT ACTING 





AIR CLUTCH Enter No. 1032 on reply card 
| 
A 
t BUILT IN 13 
SIZES 











CAPACITIES 
FROM 300 TO 8000 
TONS 


HYDRAULIC 
PRESSED 





LET US 
DEMONSTRATE 
TO YOU INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1960 


June 25-July 8 
Olympia-London 








IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


W/2\ Ge rt aN 4 Queen Street, CurzonStreet, London, W.1 TWE INCE FORGE CO. LTD - WIGAN 
Telephone: GROSVENOR 8362-5 PARKS FORGE LTD - PROPRIETORS 


faNSoTOlOU TA Mt MLAN TOUR le oes tne Demonstration Boom: Enter No. 1033 on reply card 


WILFORD CRES., NOTTINGHAM. Tel.:; Nott. 88008 
NRP 9046 
Enter No. 1031 on reply card 





Sole agents for the 
range of Ajax 
Forging Machinery 


STAND No.64 


























IT being a quality fabrication in 
mild or stainless steel, or light alloys : IT 


SPENCER & SONS 


(MARKET HARBOROUGH) LTD. 





We shall be pleased to have your enquiries, GREAT BOWDEN ROAD MARKET HARBOROUGH TEL 2651/2 
Enter No. 1034 on reply card 
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Highest quality Hexagon Head 
Bolts, Nuts, Studs, Sets and 
Special Parts, etc., in Bright, Heat 
Treated High Tensile Carbon and 
Alloy Steels for all industries, in 
sizes from fin. up to 3in. dia. 
Larger sizes supplied to special 
requirements. 



























rs 


FG 


‘ate : 
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We also manufacture Bright 
Drawn Heat Treated Carbon and 
Alloy Steel Bars in Hexagons, 
Squares and Rounds up to 3tin. 
dia. 


HIGH TEMPERATURE 
“CREEP” RESISTING 
STUD BOLTS 


Specialised products that give great 
resistance when exposed to high tem- 
perature. 

Sizes range from #in. to 3in. dia. 


Full technical details and Catalogue on 
request. 


W MARTIN WINN LTD. 
DARLASTON : SOUTH STAFES. 


Phone: JAMES BRIDGE 2072 (5 lines). Grams: “ ACCURACY,” DARLASTON 


Enter No. 1041 on reply card 
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CATTERMOL,; 

















Write for illustrated brochure 


of our new range of 
General Purpose Cylinders, 
containing complete 


range of sizes and prices. 


H. S. CATTERMOLE & CO. (Hydraulics) LTD. 


FECKENHAM ROAD, ASTWOOD BANK: 


NEAR REDDITCH, WORG. 
Telephone: Astwood Bank !42/3. 





Enter No. 1042 on reply cat! 
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EVERYTHING IN SHEET METAL WORK | 
GENERAL ENGINEERING 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


V. ° 
Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 
















































~ SS 
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HANAN OU 


b\ 
HDDS 
«uuu 
AN; 
. ALD. and A.R.B. 
approved 














co., LTD. | 


Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 





Enter No. 1051 on reply card 
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HEATRAE CALORIFIERS 


Heatrae Calorifiers are made in a wide 
range of water capacities and loadings. 
They can be used as independent units or 
alternatively as a heating unit to work in 
conjunction with a hot water storage 
system. Whatever the application, they 
are dependable and will give years of 
trouble free service. 


Send us your enquiries. 


Telephone: NORWICH 25131 (Private Exchange) 


Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys, 


of Norwich 





HEATRAE LIMITED. NORWICH, NORFOLK, NOR 29A 


Telegrams: HEATRAE °* NORWICH 


Warming Plates, Air Heaters and Steam Heated Oil Heaters. 


Enter No. 1052 on reply card 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - SITUATIONS VACANT + TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNIT; 


PATENTS - 
Lineage Rate. 4/6 per line of approximately 6 words. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., -page £29 10s. 4-page £54. 
super 
FOR SALE - MACHINERY, etc.,. WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - FOR hip 


Inch Rate. 48/- per single column inch and pro rata. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., d-page £25 10s. 4-page £48. 


Lineage Rate. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches), 


Copy Dates. Tuesday for publication on Friday same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to :—Classified Advertisement Dept., “‘ THE ENGINEER,” 28 Essex Street, Strand, London. W.C.2 


4/- per line of approximately 6 words.. 


MISCELLANEOUS - 
Minimum 18/-. 


Minimum 16/-. 


AGENCIES - 


DIRECTORS - 


PARTNERSHIPS 


Inch Rate. 54/- per single column inch and pro rata. 12 lines to 1 inch. 





Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


Urgent advertisements may be telephoned to CENtral 6565. 


Full page £100. 


12 lines to 1 inch. 
Full page £90. 





PUBLIC APPOINTMENTS 


LANCHESTER COLLEGE OF 
TECHNOLOGY 





COVENTRY 


(Principal : A. J. RICHMOND, 
B.Sc. (Eng.) (Lond.), Ph.D., M.I.Mech.E.) 





LECTURER IN PRODUCTION 
ENGINEERING 





Applications are invited for the above post, duties 
to commence Ist September, 1960, if possible. __ 

The Department moves into new buildings with 
entirely new and extensive equipment this summer, 
and an opportunity exists for a keen person to share 
in the development of full-time and part-time courses 
and of research activities. : ’ 

Candidates should have had industrial experience 
in one or more branches of Production Engineering 
and be corporate members of an appropriate Insti- 
tution. Previous teaching experience not essential. 

Salary (men) : £1370 by £35 (4) and £40 (1) to 

1550 p.a. . if 

In certain circumstances, candidates may be paid 
a commencing salary above the minimum of the 
scale. Women receive slightly less at present, but 
equal pay will apply from April, 1961. 

Further particulars and application forms may be 
obtained by sending a stamped, addressed foolscap 
envelope to the Registrar, Lanchester College of 
Technology, temporary address: Butts, Coventry, 
to whom completed forms should be returned by 


24th June. 
W. L. CHINN, 
E5041 Director of Education. 
ROYAL TECHNICAL COLLEGE OF 
EAST AFRICA AND PROPOSED 
UNVERSITY COLLEGE IN NAIROBI 








CHAIR OF CIVIL ENGINEERING 
CHAIR OF ELECTRICAL ENGINEERING 





Applications are invited for : 

CHAIR OF CIVIL ENGINEERING, 

CHAIR OF ELECTRICAL ENGINEERING. 

Salary scale : £2550 by £75 to £2700 p.a. Super- 
annuation. Child allowance £50 p.a. per child 
(maximum £150 p.a.). Passages for appointee and 
family (up to four adult passages) on appointment, 
termination and leave (once every two years). Rent 
according to quarters provided £60 to £114 p.a. 
Detailed applications (8 copies) naming 3 referees 
by 30 July, 1960, to Secretary, Inter-University 
Council for Higher Education Overseas, 29, Woburn 
Square, London, W.C.1, from whom further oe 
ticulars may be obtained. E5046 





NORTH RIDING EDUCATION 
COMMITTEE 


CLEVELAND TECHNICAL COLLEGE 








ASSISTANTS 





Applications are invited for the following posts 
to take effect from Ist Someone, 1960 : 


. ASSISTANT, GRA “B” for ELEC- 
TRICAL ENGINEERING Subjects. 
2. ASSISTANT, GRADE “B” for MECH- 


ANICAL ENGINEERING Subjects. 
Forms and particulars available from me on 


PUBLIC APPOINTMENTS 


ROYAL MILITARY COLLEGE 
OF SCIENCE 


SENIOR LECTURERS AND LECTURERS 


SENIOR LECTURERS AND LECTURERS in 
Civil or Mechanical Engineering required by Royal 
Military College of Science, Shrivenham, Berks. 
Teaching at University level and involves both 
lecturing and laboratory work for the London 
Ext. B.Sc. (Eng.). Extensive well-equipped labora- 
tories and research encouraged. Qualifications : 
First or second class honours degree. Candidates 
should be qualified to teach Fluid Mechanics, 
Mechanics of Machines or Applied Thermo-dynamics. 
Salary Range: Senior Lecturer (male) £1166 to 
£1380, Lecturer £615 to £1090. In determining 
starting salary, credit will be given for post-graduate 
experience and National Service. Superannuation : 
F.S.S.U., good prospects of permanency. Resi- 
dential officers’ mess for single men ; possibilibity 
of house for married men. Application forms from 
Ministry of Labour, Technical and Scientific Register 
(K), 26, King Street, London, S.W.1, quoting 
C.485/OA. E5089 








LONDON COUNTY COUNCIL 


WANDSWORTH TECHNICAL COLLEGE 








LECTURER AND 
ASSISTANT, GRADE “A” 





Wandsworth Technical College require in Sep- 
tember, 1960: (1) LECTURER to teach Physics 
and Applied Physics to H.N.C. level ; (2) ASSIST- 
ANT, GRADE “ A” to teach Maths. up to O.N.C. 
standard. 

Graduate or equivalent qualifications, industrial 
and teaching experience desirable. Burnham F.E. 


salary scales : 
£1370 by £35 to £1550 plus London 


Lecturer : 
Allowance. 

Assistant, Grade “A”: £520 by £27 10s. to 
£1000, plus London Allowance and additions for 
qualifications and training. Increments within 
scale for approved experience. 

Application forms from Secretary at College 
(FE3a/E/1533/6), Wandsworth High Street, to be 
returned by 25 June, 1960. E5098 


PUBLIC APPOINTMENTS 





EDUCATION DEPARTMENT OF 
WESTERN AUSTRALIA 


TECHNICAL EDUCATION DIVISION 








PERTH TECHNICAL COLLEGE 





LECTURERS 





P Aggspetinns are invited for the following positions 
‘or x 

LECTURER/S IN STRUCTURAL/CIVIL EN- 
GINEERING (GROUP IV). 

Applicants must be fully qualified for Associate 
Membership of the Institution of Engineers (Australia) 
or equivalent Institution. hey must have 
experience in the Structural or Civil fields. Higher 
engineering qualifications and/or teaching experi- 
ence will be an advantage. 

Salary range : £A.1630 to £A.2212. 

LECTURER IN STRUCTURAL ENGINEER- 
ING (GROUP III). 

Applicants must be academically qualified for 
Associate Membership of the Institution of Engineers 
(Australia) or equivalent Institution. They should 
have had some professional experience preferably in 
the structural field. 

Salary range : £A1264 to £A2014. 

LECTURER IN MECHANICAL ENGINEER- 
ING (GROUP III). 

Applicants must be academically qualified for 
Associate Membership of the Institution of Engineers 
(Australia) or equivalent Institution. They must also 
have had some professional experience. 

Salary range : £A1264 to £A2014. 

Basic wage adjustment at present £A55 is to be 
added to all salaries. 

Appointments may be made above the minimum 
of the scale depending on qualifications and experi- 
ence. Ir general, increments -will be of the order of 
£A84 per annum in each of the first four years of 
service and £A42 per annum thereafter up to the 
maximum. 

Permission may be granted for a limited amount 
of consultative practice. 

Applications must be made on the prescribed form 
T.E.1 which can be obtained from the Agent General 
for W.A., Savoy House, 116-118, Strand, London, 
W.C.1., from whom further particulars including 
those of travel arrangements are also available. All 

lications must reach the Agent General in dupli- 





ROYAL MILITARY COLLEGE 
OF SCIENCE 


SHRIVENHAM, BERKS 





GRADUATE DEMONSTRATORS 





Royal Military College of Science, Shrivenham, 
Berks, requires GRADUATE DEMONSTRATORS 
(male) in Civil, Mechanical and Electrical Engineer- 
ing, Physics, Metallurgy and Ballistics. Teaching is 
at University level. Demonstrators required to 
assist in supervision of Students’ laboratory work 
and in research undertaken by Staff and Students. 
Extensive well-equipped laboratories. Demon- 
strators qeemernan® to engage in personal research 
towards higher degree. Qualifications : Ist or 2nd 
class honours degree or equivalent. Salary range : 
£650 to £785 with superannuation under F.S.S.U. 
Appointments normally for 3 years but may be 
extended. Quarters available for single men ; 
possibility of houses for married men. Forms 
from Ministry of Labour, Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting A.266/OA. E5088 





receipt of stamped, addressed envelope. Compl 
forms to be returned by 24th June, 1960. 
F. BARRACLOUGH 


E5067 


County Hall, 
Northallerton. 





UNIVERSITY OF MANCHESTER 


LECTURER IN ENGINEERING (CIVIL) 








Applications are invited for up to four posts of 
LECTURER IN ENGINEERING (CIVIL). It 
is desired to make appointments from applicants 
particularly interested in any of the fields of Hydraulics 
Soil Mechanics, Structural Concrete, Metal Struc- 
tures and Surveying. The salary scale is £1050 to 
£1850, with initial salary according to qualifications 
and experience. Membership of F.S.S.U. and 
Children’s Allowance Scheme. Applications should 
be sent not later than June 25th, 1960, to the Registrar, 
the University, Manchester, 13, from whom further 
particulars and forms of applications may 

obtained. Applications by airmail letter in the first 
instance will be considered from overseas contesaee. 


UNIVERSITY OF MANCHESTER 
LECTURER IN NUCLEAR ENGINEERING 


Applications are invited for the post of LEC- 
TURER IN NUCLEAR ENGINEERING. Candi- 
dates should be graduates in engi ing or physics ; 
experience of experimental reactor physics or heat 
transfer would be an advantage. The successful 
candidate will take part in teaching and research in 
the Nuclear Engineering Laboratory. University 
regulations permit teaching staff to read for the 
degrees of M.Sc. and Ph.D. Applications will also 
be considered from engineers and physicists who 
would be interested in a temporary appointment of 
two or more years. The salary scale is £1050 to 
£1850 per annum. Membership of the F.S.S.U. and 
Children’s Allowance Scheme. Initial salary accord- 
ing to qualifications and experience. Applications 
should be sent not later than June 18th, 1960, to the 
Registrar, the University, Manchester, 13, from 
whom further particulars and forms of application 
may be obtained, Applications by airmail letter in 
the first instance will be considered from overseas 
candidates. E9972 








cate and accompanied by a recent photograph on or 
before Ist July, 1960. E5099 





UNIVERSITY COLLEGE 
OF GHANA 


POST-GRADUATE ENGINEERING 
RESEARCH UNIT 








CHIEF TECHNICIAN 


Applications are invited for the post of CHIEF 
TECHNICIAN. Candidates should have suitable 
qualifications, preferably Higher National Certificate, 
and/or a minimum of seven years experience in 
charge of Civil or Mechanical Engineering research 
laboratory or workshop. 

Four year contract. Salary (under review) not 
less than £G1100 p.a., plus a gratuity of £G150 p.a., 
in lieu of superannuation. Family allowance £G100 
p.a. per child (maximum £G500). Outfit allowance 
£G Passages for appointee and family on 
appointment, leave and completion of contract. 
Part-furnished accommodation at not more than 
7-5 per cent of salary. 

Applications (six copies), naming three referees, 
should be sent within two weeks of the appearance 
of this advertisement to the Assistant Registrar 
(London), University College of Ghana, 29, Tavistock 
Square, London, W.C.1, from whom further par- 
ticulars may be obtained. E5094 





HOME OFFICE 


MECHANICAL ENGINEERING 
DRAUGHTSMAN 








One unestablished post at Supply and Transport 
Branch, Kingston By-Pass Road, Surbiton, Surrey, 
for man or woman aged at least 20. Candidates 
must have an Ordinary National Certificate or an 
equivalent or higher qualification and must have 
Satisfactorily completed a normal apprenticeship or 
pupilage, or have had equivalent training of not less 
than three years’ duration. Experience: at least 
one year’s employment in a Drawing Office additional 
to the training period specified above. Salary 
(National scale) £550 to £875. Write for application 
form to Establishment Officer, Room 308, Home 
Office, Whitehall, S.W.1, not later than 24th June, 
1960, E5063 





PUBLIC APPOINTMENTS 
AIR MINISTRY 





ASSISTANT CIVIL ENGINEER 





Air Ministry requires ASSISTANT 
ENGINEERS for engineering and a 


work on construction and maintenance of ¢iyj & 


engineering and building projects (covering barracks, 
workshops, runways, roads, water supply, Sewerage, 
drainage works, &c.) on R.A.F. and Civil Aviation 


eee. . ( 

tarting salary : (According to age) £805 (at 
25) to £1095 (at age 34), thereafter rising pe 
£1260, with increase for London and decrease fy 
country districts. Additional increase of £75 per 
annum (within maximum of scale) after two yeay’ 
approved service, subject to age then being 27 « 
over and Corporate Membership of Institution of 
Civil Engineers being held. Good opportunities for 
acquiring experience overseas with a i 
allowances of up to £1500 per annum in addition t) 
salary. Appointments long-term with good 

of pensionable positions and promotion. Five-dy 
week, paid annual leave on rising scale, initially 
4 weeks and 2 days. 

Qualifications : A.M.I.C.E. or Sections I and II 
of Institution of Civil Engineers or B.Sc. (Eng) 
and in addition have had at least 2 years’ dvi 
engineering experience on staff of Government 
Department, Local Authority or firm of Consulting 
Engineers or Contractors of good standing. Natunl 
born British subjects. 

Forms from Ministry of Labour, Technical ani 
Scientific Register (K), 26, King Street, London, 
S.W.1, quoting E 184/0A. E9607 





CENTRAL ELECTRICITY 
GENERATING BOARD 





NORTH EASTERN AND YORKSHIRE 
REGION 


FOURTH ASSISTANT ENGINEER 
EFFICIENCY AND TESTING 





Applications are invited for the position of 
FOURTH ASSISTANT ENGINEER in the Effii- 
ency and Test Section of the Generation Operation 
peportnent. Yorkshire Divisional Headquarter, 


Applicants should be educated to at least High 
National Certificate standard in Mechanical Engi- 
eering, and should preferably have had experient 
of operation in modern power stations. > 

Duties will include the testing of power station 
plant throughout the Division, and the wees 
of reports. The successful applicant will be a 
Skelton Grange Power Station but will be expected 
to travel in connection with his duties. _ 

The salary for the appointment will be in accott- 
ance with the National Joint Board 
Schedule “ B,” Grade 8 (£375 to £960 per annum) 
and will be subject to the provisions of the Board’ 
Superannuation Scheme. : 

Forms of application may be obtained from al) 
office of the Board or from the Assistant Region# 
Secretary (Personnel) Central Electricity Generali 
Board, North Eastern and Yorkshire 00, 
1 Whitehall Road, Leeds, 1, to whom they should b 
returned to arrive not later than the 27th June, 








CHESHIRE COUNTY COUNCIL 
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CHESHIRE RIVER BOARD 





DEPUTY COUNTY DRAINAGE OFFICER 
AND DEPUTY ENGINEER 





pplications are invited for the appointment of 
pevury COUNTY DRAINAGE OFFICER 
AN DEPUTY ENGINEER to the Cheshitt 
Rivér Board from corporate members of the — 
tution of Civil Engineers. Considerable . 

drainage experience is essential. The salary W 

on scale £1550 to £1740, plus travellin, allowes 
on the scale fixed by the County Council from ¢ “| 
to time. The post is superannuable. Forms Pa 
application may be obtained from either 0 4 
undersigned and should be returned so as [0 


received not later than the first post on the 24th June, 


A. C, HETHERINGTON. 

Clerk of the Cheshire County ; 

srt HUGH CARSWELL, | 

Clerk to the Cheshire River Boare. 

County Hall, 
Chester. 


£5086 
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g SCCINEERING GENERAL GRADE—ELEC- 
TRICAL. Salary scale : £1160 by £45 (2) by £50 (7) 


+ network, 


[HE ENGINEER 
PUBLIC APPOINTMENTS 


NEWCASTLE REGIONAL 
HOSPITAL BOARD 


uperannuated appointments on the staff 
al Engi 


to £1600 per annum. 
Applt 
Institution 






tion of S| 


for the control of a small 
of Electrical Engineerin, 


wills of Quantities would be 


of Mechanical Engineers: £1160 by £45 


£50 (7) to £1600 per annum. 


primarily 
hot water systems, r 
and including design of steam boiler plant, 
installations, &c. Experience in estimating 
preparation of specifications essential. 


June 10, 


TMENT OF ENGINEERING 
ApPOIN STAFF 


Applications are invited for the following new 


of the 


ess should be Corporate Members of the 
of Electrical Engineers and have a wide 
i in design work, estimating and prepara- 
pecifications to cover electrical distribution 
power, lighting, radio, call systems, tele- 


rhe candidate would be required to be responsible 
design team for all aspects 
services for large building 
rojects. Knowledge o' the taking off of Engineer- 
an advantage. 
ENGINEERING GENERAL GRADE—(MECH- 
ANICAL)/HEATING AND _ VENTILATING. 
scale for Corporate Members of the Institution 


(2) by 


Salary scale for Corporate Members of the Insti- 
~ | tution of Heating and Ventilating Engineers : £910 
by £35 (1) by £40 (2) by £45 (5S) by £50 (3) to £1400 


um. 
A gplicants should be Corporate Members of one 
of the Institutions mentioned above, and would be 
engaged on design of central heating and 
air conditioning equipment, &c., 


laundry 
and the 











1960 
PUBLIC APPOINTMENTS 





SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


ASSISTANT HEATING AND 
VENTILATING ENGINEER 








Applications are invited for a superannuable 
appointment as an ASSISTANT HEATING AND 
VENTILATING ENGINEER in the Development 
Section of the Chief Commercial Officer’s Depart- 
ment at Board Headquarters. F 

Duties will comprise the design of space heating 
and -ventilation schemes including hot water central 
heating using electrode boilers and similar equip- 
ment. 

Candidates should have a sound technical training 
in heating and ventilation. Experience in the prepa- 
ration of estimates, specifications and drawings for 
central heating plants is required. Qualifications 
leading to membership of the Institution of Heating 
and Ventilating Engineers are desirable. 

Salary, N.J.B., Class AX/EX, Grade 7—£840 to 
£1065 per annum. ; 

Applications, on the standard form and quoting 
reference number C4/60, should be submitted to the 
Secretary, South of Scotland Electricity Board, 
Inverlair Avenue, Glasgow, S.4, not later than 
27th June, 1960. E5081 





METROPOLITAN BOROUGH OF 
SAINT PANCRAS 


ENGINEER AND SURVEYOR’S 
DEPARTMENT 









































PUBLIC APPOINTMENTS 


NORTH STAFFS (MENTAL B) 
HOSPITAL MANAGEMENT 
COMMITTEE 


STALLINGTON HALL HOSPITAL, 
BLYTHE BRIDGE, STOKE-ON-TRENT 





SUPERINTENDENT ENGINEER 





Applications are invited for the post of SUPER- 
INTENDENT ENGINEER at this Hospital (665 
beds) and premises at Bagnall Hospital (70 beds) 
for the mentally subnormal, who will be responsible 
for the operation, maintenance, &c., of the mechan- 
ical and electrical engineering services. 

Applications must have passed an examination in 

engineering technology and hold one of the follow- 
ing qualifications or equivalent : 
M.O.T. First Class Certificate in Marine Engineer- 
ing ; M.O.T. Certificate of Service as First Class 
Engineer ; C. & G. full Technological Certificate in 
Plant Engineering (First Class). 

Salary £865 by annual increments to £1005 Whitley 
Council Conditions of Service. 

Applications at once with details of age, experience, 
qualifications and the names of two referees to me. 

H. HAMMERSLEY, 

E5079 Group Secretary. 











TENDERS | 





REPUBLIC OF THE SUDAN 


MINISTRY OF IRRIGATION AND 
HYDRO-ELECTRIC POWER 








ROSEIRES DAM AND ASSOCIATED 
WORKS 





The Ministry of ape ree and Hydro-electric 
Power of the Republic of the Sudan prowose to call 
for TENDERS for the main Civil Engineering and 
Associated Works of the Roseires Dam scheme in 
the vicinity of the Damazin Rapids on the Blue Nile. 
The site is about 54 kilometres upstream of the 
town of Roseires, approximately 500 kilometres 
south of Khartoum. 

The main Civil Engineering Works will comprise 
the construction of a Heavy Buttress Concrete 
Dam across the river channel, with Earth Dams on 
either flanks, together with control gates and other 
equipment. The concrete dam will have a length of 
1110 metres and a maximum height of 60 metres 
above river bed level. The length of the earth 
embankments will be approximately 8 kilometres. 

The Associated Works will comprise the 
construction of permanent and temporary housing 
with roads and services, together with an airstrip 
as well as a road bridge across the river. 

ASSOCIATED WORKS 
: (1) A preliminary document and drawings out- 
lining the work involved will be available for issue 
now. 
_ (2) Contractors who may be interested in tender- 
ing for the Associated Works should submit full 
details of their qualifications and experience as 
soon as possible, and not later than June 20th, 1960, 
to enable Tender documents and drawings to be 
issued in July, 1960, to those Contractors who 
satisfy the requirements of the Ministry. 

Work will have to be started in November, 1960. 

MAIN CIVIL ENGINEERING WORKS 

ALTHOUGH THE GOVERNMENT OF THE 
SUDAN ARE NOT YET ABLE TO ENTER 
INTO ANY DEFINITE COMMITMENT, IT IS 
HOPED THAT THE MAIN CIVIL ENGINEER- 
ING WORKS WILL COMMENCE ABOUT 
NOVEMBER, 1961. 

A preliminary document and drawings outlining 
the work involved will be available for issue now. 

Contractors who may be interested in Tendering 
for the Main Civil Engineering Works should submit 
full details of their qualifications and experience as 
soon as possible, and not later than July 15th, 1960, 
to enable Tender documents and drawings to be 
issued in January, 1961, to Contractors who satisfy 
the requirements of the Ministry. ALWAYS PRO- 
VIDED THAT THE GOVERNMENT HAS 
FINALLY DECIDED TO PROCEED WITH THE 
WORKS IN NOVEMBER, 1961. 

The Joint Consulting Engineers to the Ministry 
on this project are : Sir Alexander Gibb & Partners, 
Queen Anne’s Lodge, Westminster, London, S.W.1, 
and MM. Andre Coyne et Jean Bellier, 19, Rue 
Alphonse de Neuville, Paris, XVII. 

Applications for the preliminary document by 
bona fide firms should be made to the following, with 
a copy to the Consulting Engineers : 

The Ministry of Irrigation and Hydro-Electric- 
Power, The Republic of the Sudan, P.O. Box No. 
878, Khartoum, The Sudan 

Applications received after the dates specified 
above might not be considered. E5045 

















IL} © The candidate would be required to be responsible RESIDENT ENGINEER 
ive} for the control = a small design — a oe: + 
Wi} of Mechanical Engineering services for large building Applications are invited for the position of 
i} poiects. Knowledge of the taking off of Engineer- pedIDENT ENGINEER in connection with the 
gt, ing Bills of Quantities would be an advantage. rebuilding of Prince Albert Road Bridge 
ed ae cares age Bg 3 The work consists of the Replacement of an 

AND VENTILA 1 its a my se ie: Y existing Brick Arch Structure by a Reinforced Con- 
+f £35 (2) mee DRAUGHTSM AN (i) crete Bridge whilst maintaining continuity of exten- 
ft| HEATING AND VENTILATING AND ELEC- pig ony So ee gay eleammaeaaaaraa 

4 at the inning o ly, a 
a4 pool Salary scale : £870 by £35 (4) to £1010 The salary will be in ine range of £1220 to £1375, 
‘oom : lus per annum, London Weighting. 

tl — na Mle — 9 oneness - Applications, stating age, qualifications and 
for} Higher National Certificate in Mechanical Engineer- ¢*Petience, together = the oye - + paneer 4 
= ing for Grade I post or the Ordinary National Enna Soca Tied Beaeaces, “38, Victoria 
> 5 we . —_— or Electrical Engineering Street, S.w.l E5070 
ri Candidates should be expert draughtsmen with 

experience in design work and the preparation o! 

working drawings including details of equipment, BRITISH RAILWAYS 
|} in their own particular field. : 
)} Previous experience in hospital engineering desir- WESTERN REGION 
os able “7 not essential. ai ; 
¢ Applications, stating age, qualifications, experi- 
ing an ond present and previous appointments, TECHNICAL ASSISTANTS 
an! oo the i. ane pndgeecnes of three 

lerees (two technical) shou ‘orwarded to the a P : ; 

British Railways, Western Region require TECH- 
mf etary to the Board, Benfield Road, Newcastle iCal ASSISTANTS experienced in the design of 
-® hvotui adn = steel bridges and other structures to fill vacancies 

“— a salary range —- 
= uperannuation Fund. 
NORTH EAST DERBYSHIRE JOINT Reduced rates of travel and other concessions. 
WATER COMMITTEE 5-day week. 
— Applications giving qualifications, age, and 
TECHNICAL STAFF experience to : ’ 
Chief Civil Engineer, 
Applications are invited for the following appoint- British Railways, 
ment on the staff of the Engineer and Manager. Western Region, _ 
The commencing salary will be in accordance with Paddington Station, 
qualifications and experience. London, W.2. E5039 
> LC scmpery offers good experience in Water 
worl ign and Construction. 
SENIOR ASSISTANT ENGINEER (A.P.T. WOKING AND DISTRICT WATER 
Grade IV, £1065 to £1220). COMPANY 
of , ee, ame bn Corporste Bévehions of the 
fie tution of Civil Engineers, and they sho ave 
tion} had previous experience in the design and construc- ENGINEERING ASSISTANT 
ers,| tion of service reservoirs, treatment plants and Lar Lk 
Pumping stations. Applications are invited for the appointment of an 
jer} Housing accommodation will be made available ENGINEERING ASSISTANT for general duties 
git-| '0 the successful applicants and a car allowance will and to assist with new works projects. Commencing 
mo) 0€ paid up to 8 h.p. in accordance with the National salary £800 p.a., increasing by four annual incre- 
Scale. ments of £50 to £1000 p.a. Previous experience in a 
tion} The post is superannuable and the successful water undertaking an in design and construction 
tion} *PPlicant will be required to pass a medical examina- will be an advantage. _ , ; 
dat} ton. Applications, in writing, stating age and experi- 
ied Applications stating age, qualifications, experience ence, accompanied by copies of two testimonials, 
and appointments held together with the names of should be addressed so as to reach the undersigned 
otd- | 'Wo referees should be submitted to the undersigned _ not later than the 20th of June, 1960. 
ent,) 20t later than 2nd July, 1960. J. DALRYMPLE, M.IL.C.E., M.I.Mech.E., 
um) H. O. HAWKINS, Chief Engineer and Manager. 
rds} Rural Council House, Clerk. Water Offices, 
Saltergate, Guildford Road, 
aay Chesterfield. E5073 Woking, Surrey. E5034 
ne | ie 
ul 
jon, 
i | BOOKS and PUBLICATIONS | 
- 

j ee 
U| 

, NOW AVAILABLE 

s¢ : : 2 
| A complete library in two volumes .. . 

KEMP K’S ENGINEERS Edited under the direction of 
ie YEAR-BOOK the Editor of “« The Engineer *’ 
ie 
nsti 
an 1960 Edition price 87/6 (plus postage 2/6) 
ance 
from technical booksellers or direct from the publishers 
the 
hi Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 

Telephone : CENtral 6565 
il 
d. _—— 
6 Enter No. 1071 on reply card 


COUNTY BOROUGH OF 
BRIGHTON 


WATER DEPARTMENT 





PATCHAM PUMPING STATION 





TENDERS invited for MANUFACTURE, 
DELIVERY, ERECTION, TESTING AND MAIN- 
TENANCE of THREE ELECTRICALLY DRIVEN 
SUBMERSIBLE WELL PUMPS and FOUR 
BOOSTER PUMPS with control gear and other 
Appurtenant Works. 

Specification and particulars from Waterworks 
Engineer, 12, Bond Street, Brighton, 1, on payment 
of Five guineas deposit to be refunded on receipt of 
a bona-fide Tender and return of all documents. 

Tenders in plain sealed envelopes not bearing any 
name or mark indicating the sender, endorsed 
“Tender for Pumping Plant, Patcham,” to be 
delivered to me by noon on 29th July, 1960. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 


W. O. DODD, 
Town Hall, Town Clerk. 
Brighton, 1. 
June, 1960. E5062 


107 
TENDERS 


MINISTRY OF TRANSPORT 





SNOW CLEARING VEHICLES 





The Minister of Transport invites TENDERS 
for the SUPPLY of: 
TEN LIGHT 4 by 4 CHASSIS and CAB. 
FOUR HEAVY 4 by 4 CHASSIS and CAB. 
THREE 6 by 6 CHASSIS and CAB. 
Copies of the specifications may be obtained from 
the Chief Mechanical Engineer, Ministry of Trans- 
Bot Room 401, 21-37, Hereford Road, London, 


Tenders should be sent in a sealed, registered 
envelope endorsed ‘“‘ Tender for Snow Clearing 
Vehicles,” but not bearing any name or mark 
indicating the sender, and addressed to the Assistant 
Secretary, Ministry of Transport, 21-37, Hereford 
Road, London, W.2, to arrive not later than 4 p.m. 
on Thursday, 30th June, 1960. 

The Minister does not bind himself to accept the 
lowest or any Tender. 

G. G. D. HILL, 


E5084 An Assistant Secretary. 
IRWELL VALLEY WATER BOARD 


PUMPING PLANT 











TENDERS are invited for the SUPPLY and 
ERECTION o an AUTOMATIC ELECTRICALLY 
DRIVEN PUMPING PLANT at Whitefield, Nr. 
Manchester, to deal with a constant flow of 2 m.g.d. 
under variable head conditions. 

Documents can be obtained from the Engineer 
and Manager, Water Office, Parsons Lane, Bury, 
Lancs., on payment of a deposit of £2 2s., which 
will be refunded on receipt of a bona fide tender. 
The Tender, endorsed as requested, must be delivered 
not later than noon on 18th July, 1960. 

The Board does not bind itself to accept the lowest 


or any Tender. 
HAROLD PICKUP, 
Clerk and Treasurer. 
Parsons Lane, 
Bury, Lancs. 
24th May, 1960 E9986 








EDUCATIONAL 











BATTERSEA COLLEGE OF 
TECHNOLOGY 





ELECTRICAL ENGINEERING 
DEPARTMENT 





The fourth full-time postgraduate course in 
Control Engineering will commence on 3rd October, 
1960. 


The Department of Scientific and Industrial 
Research has accepted this course as suitable for the 
tenure of its Advanced Course Studentships. 

Enquiries to : The Secretary (Automatic Control), 
Battersea College of Technology, Battersea Park 
Road, London, S.W.11. E9582 E 





A.M.IL.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus, free 
on request.—B.I.E.T. (Dept. 22), 29, Wright’s Lane, 
London. W.8. E1148 





| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 








AN ENGINEERING COMPANY 
serving the Gas, Petroleum, Chemical 
Steelmaking industries requires a 

CHARTERED CIVIL ENGINEER 
Candidates should be preferably 30-35 years of 
age with contracting and design office experi- 
ence. Employment at first will be in the com- 
pany’s drawing office with opportunities later 
to take charge of projects operated from Head 
Office or from field project offices at home and 
overseas. Pension scheme. Assistance with 
housing. 

Details of training, experience and salary 
required to BOX No. E9955, ‘‘ The Engineer.”’ 
A 


and 


ASSISTANT ENGINEER required by Arthur 
Guinness Son & Co. (Park Royal) Limited to design, 
and supervise the construction, installation and 
testing of new plant and machinery and. also to 
negotiate contracts, all under the control of the Chief 
Engineer. Candidates must be A.M.I.Mech.E. or 
A.M.1L.Chem.E., and have had similar experience 
preferably in_ the Chemical or Food-processing 


industries. Experience of structural steelwork, 
metallurgy and mechanical handling equipment 
would be an advantage. Age 30-35. Salary from 


£1200 to £1600 depending upon qualifications and 
experience. Non-contributory pension and excellent 
amenities.—Apply to the Personnel Manager, Park 
Royal Brewery, London, N.W.10. Ref. ME/E. 
E5050 a 
DESIGN / DRAUGHTSMEN — Piping Layout, 
Piping Checkers, Piping Arrangements and Civil 
with specialised knowledge of Oil Refinery and 
Chemical plants for progressive positions in London 
Office of an expanding Anglo-Americ .. Company. 
Salaries commensurate with qualifications and 
experience. Comprehensive pension, lire assurance, 
personal accident and other benefits.—Apply to 
McKee Head Wrightson Limited 16-26, Baltic 
Street, E.C.1 (Phone CLE 4388). E5059 a 
DESIGN ENGINEERS AND DRAUGHTS- 
MEN required for extensive reinforced concrete 
heavy foundation work in S, Wales.—Wri‘e, giving 
age, qualifications, experience, etc., to BOX No. 
E2886, ‘“‘ The Engineer.” 7 





Classified Advts. continued on page 108 








SITUATIONS VACANT 





DESIGN ENGINEERS 


required for interesting and varied work in 
connection with special purpose machinery 
and structures in the medium/heavy range. 


Applications are invited from candidates 
aged 26 to 35 preferably qualified to A.M.I. 
Mech.E., but H.N.C. with suitable experience 
acceptable. These are permanent and progres- 
sive positions with attractive salaries. 


The works are pleasantly situated within 15 
minutes bus ride of Ipswich. Good canteen 
facilities and a contributory pension scheme. 
Holiday arrangements respected. 


Write giving full details of age, qualifications, 
experience and salary required to the: 


PERSONNEL OFFICER, 
THE BRITISH STEEL PILING CO. LTD., 
ZENITH 


WORKS, 
CLAYDON, Nr. IPSWICH, SUFFOLK. 
E5028 A 


DETAIL AND SCHEME DRAUGHTSMEN 
required for Experienced Sheet Metal Work for 
Ventilating and Dust Recovery Plants, &c.—Phone : 
Visco., CRO. 4181. ES015 a 


EDWARD A. PITCHER AND PARTNERS 
uire the following staff for their new E.C.4 
offices, SECTION LEADER for R.C. Dept., R.C. 
DESIGNERS, R.C. DETAILERS, DRAWING 
OFFICE JUNIOR. Good salaries in accordance 
with experience and qualifi I h 
vouchers. Holidays honoured.—Apply: 211A, 
Aylmer Parade, N.2. Tel.: MOU 1852. E9904 a 


ELECTRICAL DRAUGHTSMAN required with 
H.N.C. or equivalent. Knowledge of factory instal- 
lation work desirable. Non-contributory Pension 

heme. Excellent canteen facilities. Food factory 
in London area. State experience and salary required. 
—BOX No. E5049, “‘ The Engineer.” A 


ENGINEER (about 30 years) required for Consult- 
ing Engineers’ Office in Manchester ; Engineering 
degree and/or corporate membership of a major 
engineering Institution ; varied industrial experi- 
ence an advantage. Technical investigations and 
reports in matters where litigation is being con- 
3idered.—BOX No. E5002, ‘‘ The Engineer.” A 


ENGINEERS required for service in West Africa 
by a Company within the Unilever Group operating 
Palm Oil Estates. Age limit 26 to 32. There are 
two appointments. 
(A) FACTORY EQUIPMENT MAINTENANCE 
ENGINEER responsible for efficient mainten- 
ance and operation of factory and Estate equip- 
ment and also training of African staff. Experi- 
ence should include staff control, operation of 
boiler plants, steam and i.c. power units, elec- 
trical installations and transport. Minimum 
qualifications : Graduate Inst.Mech.E. or 
equivalent. Electrical qualification an advant- 
age. Commencing salary not less than £1600 
p.a. 
TRANSPORT AND INSTALLATION EN- 
GINEER responsible for efficient maintenance 
and operation of all transport including Estate 
Road, Bridges, Lorries, Tractors, Earth-moving 
equipment, s Diesel Locos., Electric Light- 
ing installation, also small Rubber Factory. 
Duties may involve occasional visits to Nigerian 
Estates to: inspect and report on condition of 
transport services. Commencing salary not 
less than £1200 p.a. 

The Estates are situated in rather isolated areas, 
but free furnished accommodation is provided. In 
addition there are family allowances, a contributory 
Pension Fund and free passages.—Apply in writing, 
stating age, education, qualifications and experience 
to Staff Department, The United Africa Company 


ions. 





(B) 


Limited, United Africa House, Blackfriars Road, 
London, S.E.1. 102 a 
HYDRAULIC PRESS MANUFACTURER 


requires SENIOR DESIGN ENGINEER to take 
charge of small expanding design office. Preferment 
given to man with broad experience in Press design, 


coupled with initiative and o ality.—Write, 
giving details of age, experience and salary required 
to BOX No. E9945, “‘ The Engineer.” A 


IMPORTERS REQUIRE REPRESENTATIVES 
already calling on Engineering Concerns to carry 
Welding Cutting Equipment and Machine Tools.— 
BOX No. E191, “‘ The Engineer.” A 


INSTRUMENT TECHNOLOGIST 


The Research Group, of MAY AND BAKER, 
LTD., Dagenham, Essex, manufacturers of fine 
chemicals, require an Instrument Technologist with 
a University degree or professional qualification in 
engineering. The main duties will be to promote and 
devise new instrumental techniques for use in the 
laboratories concerned with biology, organic chem- 
istry and physical chemistry, and to supervise the 
technicians in the existing workshops for electronics, 
glass-blowing and mechanics. This is a new post 
suitable for a man, about 30 years old, who has very 
great initiative and is interested in co-operating with 
research scientists to improve the instrumental and 
automatic control iq’ available to them. 
Applicants should have had wide experience, with 
a bias towards electronics or electrical engineering, 
rather than a highly specialised knowledge of one 
branch of instrumentation. There is a Pension 
Fund and Life Assurance Scheme in operation. 
Five-day week.—Apply initially in writing to the 
Personnel Officer, quoting Reference No. Log 

A 





INSTRUMENT ENGINEERS. This expanding 
Anglo-American Company offers progressive posi- 
tions in an organisation dealing with design, engin- 
eering and construction of Oil Refinery and Chemical 
plants. They are required for work on preparation 
of specification for equipment associated with 
process control systems. Minimum qualifications : 
engineering degree or equivalent and 2 years or more 
experience in similar work. Salaries commensurate 
with qualifications and experience. Comprehensive 
nsion, life assurance, personal accident and other 
ances lie Aes to McKee Head Wrightson Ltd., 
16-26, Baltic Street, E.C.1. (Phone CLE “3... 
A 


SITUATIONS VACANT 


JUNIOR AND INTERMEDIATE 
DRAUGHTSMEN required for Project, Struc- 
tural and Mechanical Handling Departments, 
minimum qualifications O.N.C. Experience in 
Structural and Bulk Material Handling Plants for 
Collieries, Quarries, Steelworks, &c. Good salaries, 
superannuation scheme and this year’s holiday 
arrangements respected.—Apply Robert Cort and 
Son, Ltd., Reading Bridge Ironworks, Reading, 
marking envelope Ref. HF. E5052 a 


JUNIOR MECHANICAL DRAUGHTSMAN 
required .for Industrial Refrigeration manufacturing 
Company. Apprenticed applicant preferred with 
ambition to apply himself and take full advantage of 
the opportunity this permanent position offers. 
O.N.C. Standard minimum.—wWrite in first instance, 


giving full particulars of experience to: Alfred 
Porter and Co. Ltd., Stella Works, Stanley Road, 
Teddington, Middlesex. E5065 a 


LIFT ENGINEER. Lift Engineers required for the 
Erection and Servicing of Lifts in Nigeria and Ghana. 
Wide experience of this work is essential, and some 
knowledge of the more complicated high-speed 
installation would be an added advantage. Appoint- 
ments are to be made to the permanent staff and 
there are also contract vacancies for periods of 
24 months. Salary dependent upon experience and 
terms of engagement, but in the region of £1300 to 

per annum with free furnished quarters and 
generous allowances.—Full particulars of experience 
to BOX No. E5101, ‘‘ The Engineer.” A 


MECHANICAL ENGINEERS are required by 
an expanding Anglo-American Company, offering 
progressive positions in an organisation dealing with 
design, engineering and construction of Oil Refinery 
and Chemical Plants. These positions call for 
specialised work in design of Petroleum and Chemical 
plants and equipment. Minimum qualifications 
B.Sc. and 2 years or more experience in this field. 
Salaries commensurate with qualifications and 
experience. Comprehensive pension, life assurance, 
personal accident and other benefits—Apply to 
McKee Head Wrightson Limited, 16-26, Baltic 
Street, E.C.1. (Phone CLE 4388). E5058 a 


PERA Automation Section requires GRADUATE 
or equivalently qualified ENGINEER for research 
into problems of Work Handling, Machine Regula- 
tion and Control, Programming, etc., arising in the 
production engineering field. Applicants should 
have some practical experience of production engin- 
eering problems and an interest in the application 
of logical methods to the analysis of engineering 
systems. This is an excellent opportunity for a man 
with ability and initiative to make an effective contri- 
bution in an important and rapidly expanding field 
of activity. Good commencing salary with annual 
increments on merit. Superannuation under F.S.S.U. 
—Applications to the Secretary (R.694), Production 
Engineering Research Association, Melton Mowbray, 
Leics. E5075 a 


PROCESS ENGINEERS are required by an 
expanding Anglo-American Company offering pro- 
gressive positions in an organisation dealing with 
design, engineering and construction of Oil Refinery 
and Chemical Plants. These senior positions call 
for full responsibilities for Chemical Engineering 
design of large process units. Minimum qualifica- 
tions : Honours degree Chemical Engineering and 
5 years or more experience in this field. Salaries 
commensurate with qualifications and experience. 
Comprehensive pension, life assurance, personal 
accident and other benefits.—Apply to McKee Head 
Wrightson Ltd., 16-26, Baltic Street, E.C.1 (Phone 
CLE 4388). E5056 a 


QUALIFIED METALLURGIST OR CHEMIST 
required for development work and research on 
mechanised welding processes. Initiative essential, 
some industrial experience and knowledge of arc 
welding procedures desirable. Excellent working 
conditions, good salary and prospects.—Apply 
Murex Welding Processes Limited, Hertford Road, 
Waltham Cross, Herts. 1048 A 


RESIDENT ENGINEER for reconstruction of 
the Swing Bridge at Caernarvon. Approximately 
9-12 months appointment commencing July-August, 
Experience of welding essential. Salary 
£1000 per annum, plus expenses allowance. Applica- 
tions giving full details of experience should be 
forwarded to the Consulting Engineers, F. R. Bullen 
and Partners, Dacre House, Dean Farrar Street, 
London, S.W.1. 
ESOIL a 


SENIOR DRAUGHTSMAN required with 
experience of Pressure Vessels and general Plate 
Fabrication. Assistance with housing to successful 
applicant.—Apply in writing, stating age, experience 
and salary required to General Manager, East 
Sussex Engineering Co. Ltd., Phoenix Iron Works, 
Lewes, Sussex. ES085 a 


SENIOR MECHANICAL DRAUGHTSMAN 
required having a good engineering background and 
above average ability. Work of a varied responsible 
nature. Refrigeration knowledge an asset, but 
previous experience even if not directly relevant will 
be taken fully into account. H.N.C. required but 
remuneration itself will also be-based upon capability 
and achievement. Letters received will be treated 
with the utmost confidence.—Alfred Porter and Co. 
Ltd., Stella Works, Stanley Road, Teddington, 
Middlesex. E5064 a 


TECHNICAL ASSISTANT required for Develop- 
ment work in connection with motor vehicle fuel 
systems. O.N.C. level essential together with some 
design drawing experience. Knowledge of hydraulics 
and engine testing desirable-—Written applications 
should be addressed to Personnel Manager, Simms 
Motor Units Ltd., East Finchley, London, N.2. 

E5061 a 
TECHNICAL ASSISTANT required for Works 
Department, preferably with H.N.C. or equivalent 
qualification in electrical engineering. The duties 
will be concerned primarily with maintenance and 
new installation to electrical services and plant, but, 
preference will be given to applicants with an inter- 
est in, and basic knowledge of, other aspects of 
factory maintenance.—Applications in writing, 
giving details of age, experience and qualifications 
to Personnel Manager, Allen & Hanburys Ltd., 
Bethnal Green, E.2. ES0S51 a 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 


in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
164, 

A 


the top-class man.—BOX No. E 


position for 
“ The ineer. 


June 10, 


SITUATIONS VACANT 


THE DISTILLERS COMPANY LIMITED 


___ invites 
applications for the post of 


INSTRUMENT ENGINEER 
in its Engineering Division in London. 


Candidates should be aged not over 35, and 
should have a degree or equivalent professional 
qualification in Physics or Engineering. 


The appointed engineer would be expected to 
take complete charge of instrumentation of 
specific projects. Experience in installation and 
servicing of instruments is desirable, but not 
essential. 

Replies to the Appointments Secretary, 

oom ‘ 
Devonshire House, Piccadilly, W.1. 


E5097 A 





THE STEEL COMPANY OF WALES 
LIMITED, 

VELINDRE WORKS, MORRISTON, 
SWANSEA 


Applications are invited for the following appoint- 
ment in the Electrical Engineering Department of a 
modern tinplate works. 

JUNIOR ELECTRICAL ENGINEER. A 
graduate, aged not more than 28 is required for this 
post. Suitable training will be provided, but a 
knowledge of steelworks control systems would be 
an advantage. This ‘industry offers considerable 
scope for men of the required calibre. 

A contributory pension scheme is available. 

Applications, stating age, experience and qualifi- 
cations should be sent, not later than 20th June, to : 
The Chief Electrical Engineer, The Steel Company 
of Wales, Ltd., Velindre Works, Morriston, a. 

A 





THERE IS A VACANCY FOR AN ASSIST- 
ANT PRODUCTION ENGINEER with a 
Heavy Engineering Company in the North West of 
England. The post is a responsible one, and a 
man with suitable qualifications and experience is 
sought. 

Applicants must have H.N.C. or Graduate 
Membership of the Institute of Mechanical Engineers. 
Heavy Engineering experience during apprenticeship 
is essential, and in addition post-apprenticeship 
experience of one of the following : 

Planning, 
Plant Lay-out 
Machine Utilisation. 

Starting salary according to experience, but will 
be in the region of £900 to £1050. 

Excellent canteen and sports facilities, pension 
scheme, etc.—Applications to BOX No. E5100, 
** The Engineer.” A 





WANTED FOR SOUTH AFRICA 


PLANNERS, RATEFIXERS AND ESTI- 
MATORS required by leading firm of Heavy 
Engineers in South Africa manufacturing for— 
ns Industry : Winders and Reduction 

ant. 

Steel Industry : Rolling Mills and Auxiliary 
Equipments. 

Petroleum and Chemical Industries : Pres- 
sure Vessels and Heat Exchangers. 

Power Supply Industry: Condensers and 
Circulating Pumps. 

Applicants must have a minimum of five 
years’ experience as Planners, Ratefixers or 
Estimators in the heavy engineering industry, 
and preference will be given to those who have 
specialised in the above-mentioned fields. 
Salary in accordance with ability, experience 
and qualifications. Liberal leave with addiitonal 
long service benefits after six years. Medical 
benefit and Pension funds. Housing and assisted 
passage facilities available. 

Apply in writing, giving full details of age, 
experience, qualifications and marital status, 
and enclosing a recent photograph, to : 

The London Representative, 

Vanderbijl Engineering Corporation, Ltd., 

723-737, The Adelphi, 

John Adam Street, 

London, W.C.2. 


E9973 A 





1960 THE ENGINEER, 


SITUATIONS VACANT 





THE HARLAND ENGINEERING COMPAny 
LTD., ALLOA 


require several 


SENIOR DRAUGHTSMEN 


in connection with an expanding develop. 
ment programme in the field of centrify 
pumps, hydraulic turbines and medium/large 
electrical rotating machinery. 


Experience in these products whilst ad. 
vantageous is less important than thorough 
knowledge of modern mechanical engineer. 
a — materials selection and 
application, and up to date draughti 
methods. ” ~— 


The Company offers good salaries and 
working conditions with contributory pen. 
sion scheme, extended holidays after twelve 
months. A Company house is available or 
assistance with house acquisition or purchase 
can be provided. 


Replies giving full particulars of age, 
qualifications and experience will be treated 
in strict confidence and should be sent 
marked “‘ Personal ”’ to Chief Draughtsman, 
B.E.P. Works, Alloa, Scotland. 


BBE SBCs 


SS 


E9495 4 








ENGINEER 


required by the 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


at Dounreay Experimental Reactor Estab- 
lishment, Thurso, Caithness, for the 
development of various experimental 
proving rigs and remote handling devices, 
Duties involve liaison with reactor operating 
staff to formulate requirements, _ initial 
development, and supervision during detail 
design and manufacture. 

Applicants should have served a 





recognised engineering apprenticeship and 
be corporate members of a senior engineering 
institution or have equivalent qualification. 
The primary requirement is for a practical 
engineer with creative design ability to work 
in a mechanical laboratory. Knowledge of 
fluid flow and heat transfer may be an 
advantage. 

Starting salary on scale £860 (at age 25) 
to £1175 (at age 34 or over) rising to £1340, 

Contributory superannuation. Staff 
housing scheme. 

Hostel accommodation available. 

Send postcard for application form, 
quoting reference 277/J.1, to Personnel 
Manager at above address. 

E5033 a 








HUNTING AIRCRAFT LIMITED 
require an 


ASSISTANT 
WORKS ENGINEER 


Candidates must have served a practical 
apprenticeship in a medium engineering 
industry with subsequent drawing office 
experience. They should be well versed in 
the control of all general trades connected 
with the installation and maintenance of 
works plant, erection and maintenance 
of buildings, design and erection of special 
plant, fixtures and fittings. 

Applicants should be keen, energetic, 
adaptable and preferably with technical 
qualifications, up to A.M.I.Mech.E. level. 
Age limit 35/45 years. 

Contributory Staff Pension and Life 
Assurance Scheme. 


Applications, giving full details of qualifi- 
cations, experience, age and salary required, 
and quoting Ref. H.A.L./1/22/ENG. should 
be addressed to:— 

The Personnel Manager, 
Hunting Aircraft Limited, 
LUTON AIRPORT, Beds. 

E9980 A 








The Steel Company of Wales Ltd. 
(Tinplate Division) 
require at Trostre Works, Llanelly, a modern 
tinplate cold reduction plant, the services of 


Assistant Chief Mechanical Engineer 


Candidates should have either a good 
University Degree or have passed the exami- 
nation covering the Corporate Membership 
of one of the senior Institutions. 

Applicants should preferably have served a 
recognised apprenticeship and have ex- 
perience in the maintenance and develop- 
ment of heavy precision machinery and all 
ancillary services. Experience in the handling 
of staff and labour, with a thorough know- 
ledge of Trade Union practice, is essential. 

Good working conditions including 
canteen facilities. 

Acontributory pension scheme is available. 

_ Applications giving full details of educa- 
tion, experience and salary required, should 
be addressed to : 


The Supt. Labour & Wages, 
The Steel Company of Wales, Ltd., 
(Tinplate Division), 
Carmarthen Road, 
Swansea, Glam. 


to be received within 10 days of the date of 
this advertisement. E5092 a 











have a vacancy in their Manufacturing 
Engineering Section for 


gys° 6B 
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A Graduate in 


Physics, Electrical or | 


Mechanical Engineering 


The work involves development of new 
machines and new methods or process¢s. 
Experience in Rubber or Thermoplastic 
Cables an advantage but not essential. Ags¢ 
range preferably 23/25 years. Five day 
week. Superannuation Scheme in operation. 
Excellent working conditions. Applications 
in writing stating age, experience and qu 
fications to :— 


THE PERSONNEL OFFICER, 
BRITISH INSULATED CALLENDER’S 
CABLES, ue 
ANCHOR WORKS,’ LEIGH, LANCS. 

E5078 A 
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ENGINEER : PHYSICIST 
required by the 
UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY, 


PRODUCTION GROUP HEADQUARTERS, 
RISLEY, WARRINGTON, LANCS., 


to work in the Theoretical Group of the 
Technical Directorate. ; 
Duties. To assist in a wide variety of 
theoretical investigations and calculations 
on the operation and control of reactors, 
chemical plant and diffusion plant. 
Qualifications and Experience : Candidates 
must s a degree in Engineering, 
} Physics or Mathematics or hold equivalent 
|] qualifications. In addition, experience in 
|] one of the following subjects would be 
| advantageous :— : 
Heat Transfer ; Fluid Flow ; 
Diffusion Plant. 
! | Salary will be assessed within the ranges 
£1370-£1825 p.a. or £1880-£2180 p.a. 
according to qualifications and experience. 


CRANE DRAUGHTSMAN 
AND DESIGNERS 


required with mechanical or 
structural experience for de- 
sign of all types of Overhead 
Electric Cranes. Permanent 
position with very good pros- 
pects, Pension Scheme and 
assistance with housing if 
necessary. Applications which 
will be treated in strict confi- 
dence to : 


Contributory Superannuation. Staff 
Housing Scheme. JOHN SMITH (KLY) LTD., 
For application form send postcard to 


Staff Officer, Group Staff Office, at the above CRANE WORKS, KEIGHLEY, 
address before 20th June, 1960, quoting 


ref. P.155/J1. YORKS. 
E5040 a E5047 a 








QUALIFIED 
MECHANICAL ENGINEER 


INDUSTRIAL CONSULTANTS 
OR ENGINEERS 


with considerable experience in production 
planning, work study, and production con- 
trol and who are university graduates, are 
invited to apply for a position on the senior 
development. This is a senior position production staff of a well known company 
involving responsibility for technical with several factories in the Midlands and 
guidance and control of staff engaged on abroad. This is a high-level appointment 
development projects. and will carry a salary from £1,500 to 
£2,500 depending upon experience. There 
will be opportunities for advancement to 
top-level managerial positions within a few 
years. Age limits 25 to 40. There is a good 
pension scheme. All applications will be 
treated in strict confidence and should state 
age, qualifications and experience.—BOX 
No. E9971. ‘* The Engineer.” A 


A large organisation with interests in the 
packaging field has a vacancy for a qualified 
Mechanical Engi to take charge of a 
number of engineers engaged in process 





Applicants must have a university degree 
or A.M.I.Mech.E. and be preferably 
within the age group 30-40 with several 
years experience in process development 
work. 


All replies treated in confidence. Write 
for application form to BOX No. “ The 
Engineer.” E5053 A 














RHODESIAN SELECTION TRUST GROUP 
ELECTRICAL AND MECHANICAL ENGINEERS 


A large copper mine in the Rhodesian Selection Trust Group requires Senior Engineers. 
Applicants should hold a degree in Electrical or Mechanical Engineering and have had subsequent 
experience in heavy engineering work. They should preferably be under 35 years of age. 


Duties will consist of planning engineering projects of a varied nature in connection with large 
scale mining operations including power generation and distribution, mine shafts and haulage, ore 
treatment, smelting and other associated heavy engineering plant. 


Basic starting salary from £1750 p.a. depending on qualifications and experience. There is also 
a bonus scheme, at present paying 434 per cent on basic pay and a variable cost-of-living allowance, 
currently £83 p.a. The company has generous pension, life assurance and medical schemes and it 
also operates share purchase and house purchase arrangements. 


Leave at 51 days p.a. may be accumulated over three years’ service. 
The outward passages for the employee and his family would be paid by the company. 
Full particulars covering age, qualifications and experience should be sent in confidence to :— 


The Overseas Personnel Officer, 
SELECTION TRUST L’ 
Mason’s Avenue, 

Coleman Street, 

London, E.C.2. 

PLEASE QUOTE R.9 E. 





E5019 a 





W. H. ALLEN SONS & CO. LTD. 
require a 
FULLY QUALIFIED DESIGNER 
for their 


DIESEL DESIGN DEPARTMENT 


to undertake the position of 
ASSISTANT to the CHIEF DESIGNER 


Applicants, aged between 35-45 years, should have experience in the design 
and operation of two and four stroke industrial and marine Diesels ranging from 
200 to 2000 horse power and operating at speeds between 350 to 1000 r.p.m. 

The Company offers excellent conditions of service, a contributory Pension 
and Life Assurance scheme together with a comprehensive range of welfare and 
recreational amenities. Assistance will be given towards the expense involved 
in moving to the Bedford area. 

Applications, which will be treated in the strictest confidence, should be made 
in writing, giving details of age, past experience, present salary, etc., and quoting 
reference number 301/2 to :— 

THE PERSONNEL MANAGER 
QUEENS ENGINEERING WORKS, BEDFORD. ae 
5037 A 





A PROFESSIONAL ENGINEER 


is required by the 


ATOMIC ENERGY ESTABLISHMENT 
Winfrith, Dorset 


to assist as a member of a team of engineers and technicians in the operation 
and future planning of a continuous programme of exponential experiments 
and the preparation of specifications of equipment required. 

Applicants should have served a recognised engineering apprenticeship or 
have had equivalent training and be corporate members of a senior engineering 
institution or have equivalent qualifications. Possession of an engineering 
degree would be an advantage. 

Experience relevant to the duties outlined is desirable. 

Salary (according to age and experience) in the range of 
£860 at age 25 — £1340 per annum. 

Housing and superannuation schemes. 


Please send POSTCARD to Personnel Branch (W.279/25), U.K.A.E.A., 
A.E.E., Winfrith, Dorchester, Dorset, not later than 17th June, 1960. 


= 





E5038 a 








PRODUCTION MANAGER — MACHINE TOOLS 
KENDALL & GENT LIMITED 


(Associated with the Sykes Group) 


) MANCHESTER 


A highly qualified engineer is required for appointment as Production 
Manager of this leading manufacturer of plano-milling, vertical milling and 
other machine tools. 


Applicants must have had experience in the production of large machine 
tools of a high standard or comparable experience in heavy engineering. 


This is an important post offering wide scope and excellent prospects within 
the group for a man with works managerial ability and will be remunerated 
by a salary of not less than £2,500 with valuable pension rights. The preferred 
age range is 35-45. 


Send full details of qualifications, present and previous employment with 
Salaries received, age and other personal, information, marked confidential, 
to the SECRETARY, KENDALL AND GENT LIMITED, VICTORIA 
WORKS, MANCHESTER 18. 


E2884 a 




















CENTRAL ELECTRICITY GENERATING BOARD 
NORTH WEST, MERSEYSIDE AND NORTH WALES REGION 
PADIHAM ‘B’ POWER STATION 


(near Burnley, Lancs) 


ENGINEERS 


are required as denoted hereunder for a new 240MW Genera- 
ting Station with unit type boilers operating at 1,500 lbs./sq. 
in. and 1,000°F. re-heat. Applications are required from 
people receptive to modern ideas but with vision and initia- 
tive, of sound engineering experience, and preferably with 
technical qualifications. N.J.B. terms and conditions of 
service. Positions superannuable. Duties will eventually 
cover both ‘ A’ and ‘ B’ stations. 


Standard application forms are not required but applicants should set out 
their application in their own preferred form of presentation giving vacancy 
number and quoting names of two referees and forward to the Establishments 
Officer, Central Electricity House, 825 Wilmslow Road, East Didsbury, 
Manchester 20, not later than 20th June, 1960. 


DEPUTY POWER STATION SUPERINTENDENT 
Salary £1,725/1,830 (K.2.) Vacancy No. E.99/273/E. 


OPERATION SUPERINTENDENT 
Salary £1,470/1,575 (K.4) Vacancy No. E/99/274/E 


MAINTENANCE SUPERINTENDENT 
Salary £1,470/1,575 (K.4) Vacancy No. E.99/275/E. 


PLANNING & DEVELOPMENT ENGINEER 
Salary £1,360/1,450 (K.5) Vacancy No. E.99/276/E. 


FIVE SHIFT CHARGE ENGINEERS 


With experience in the operation of high merit plant. Salary 
£1,270/1,360 + 10% shift allowance (K.6) Vacancy No. 
E.99/278/E. 

ASSISTANT MAINTENANCE ENGINEER (ELECTRICAL) 
Salary £1,195/1,270 (K.7) Vacancy No. E.99/279/E. 


FIVE STATION SHIFT CONTROL ENGINEERS 
Salary £965/1,025 + 10% shift allowance. (K.10) Vacancy No. E.99/280/E. 
E5080 a 
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CAREERS... 


KELLOGG INTERNATIONAL 
CORPORATION 


As a result of a continuing demand 

for our services in petroleum and 
petrochemical engineering we invite 
applications for the following positions 


ARCHITECTURAL ASSISTANT 


A.R.I.B.A. applicants preferred with 5-7 years’ experience on industrial 
buildings, power houses, etc., aged between 30 and 4o. 


INSTRUMENT ENGINEER 


Candidates must have University Degree with four years’ experience or 
H.N.C. with six years’ experience, which should be, preferably, in refinery 
process instrumentation. Operating experience would be an advantage. 
Duties of the successful applicant will cover the preparation of process 
control diagrams, instrument specifications and data sheets, and the selec- 
tion and location of instruments. 


INSTRUMENT DESIGNER 
DRAUGHTSMEN 


3 goo should have at least 3-4 years’ experience in Instrument Piping 
and Wiring Design, Panel Layout and Material Take Off, and possess 
O.N.C. in Mechanical or Electrical Engineering. Preference will be given 
to applicants holding H.N.C. 


PIPING ENGINEERS 


Top positions are available with us in this field. Consideration will be 
given only to men who have sound experience in piping design and layout 
of refinery and chemical plants, or in related industries. Our Piping 
Designers are of a high standard and we therefore can consider only men 
of equal calibre. 


PRESSURE VESSEL 
DESIGNER/ DRAUGHTSMEN 


These positions require knowledge of the British and American Codes 
and experience in design of pressure vessels such as refinery fractionating 
towers and/or boiler steam drums, possession of H.N.C. with knowledge 
of strength of materials, welding, etc. Design office experience essential 
guar with these items, but ability and experience in any other similar 
ines will be useful and will be given full consideration. 


ELECTRIGAL DRAUGHTSMEN 


Aggtcents should have O.N.C. with 2 years’ experience of layout of power 
and lighting distribution in petroleum, petrochemical or similar plants. 





All these positions are permanent and offer well-paid careers 
with scope for advancement in a Company whose reputation is 
well known in the Petrochemical industries. Salaries are 
commensurate with academic qualifications and industrial 
experience; Free luncheon vouchers: contributory pension 
scheme, free life insurance benefits: generous overtime payments 
and a five-day week. House purchase assistance scheme 
available; Extra holidays for length of service. This year’s 
holidays honoured. 


Please write, giving details of age and 

experience, etc., to Mr. R.H. Paterson. 

KELLOGG INTERNATIONAL CORPORATION 
7-10 CHANDOS STREET, LONDON, W.1. 


Please quote reference: 161/G 
E5055 A 
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EDITORIAL POST ON 
THE ENGINEER 


Applicants must be members of or 
qualified for membership of a major 


engineering institution. Experience in the A vacancy occurs in London Office for an 
iron and steel industry will be an advantage 


and interest in engineering and industrial ASSISTANT AUTOMOTIVE ENGINEER 


history is desirable. Applicants must be Candidates should be aged 21-25 ang 


ready to study and gain experience about hold Higher National Certificates in Mech. 
other subjects especially within the me- anical Engineering and G.M.I.Mech.E, or 
chanical and chemical engineering fields. a, qualifications. _ : 

Ability to write concise and clear technical © post involves assistance with problems 


associated with transport and bulk Storage 


English is essential but previous editorial of chemicals. Previous experience is not 
experience will not be insisted upon. The essential but some knowledge of automobile 
post is open to any suitable applicant engineering, Fp canny plant and liquid 
between 25 and 50 years of age. There is a wide ps toda mpegs gehen oy 


Salary according to age, qualifications and 


Staff Bonus and Pension Scheme in opera- experience. Generous Pension Scheme and 
tion. Write with full details of career to date other benefits. j ; 
and present salary to The Editor-in-Chief, Write with full details (quoting Reference 


AAE 110) to: 
SHELL CHEMICAL COMPANY LIMITED 
Personnel Department, 170 Piccadilly, 
E5091 A London W.lI. 


THE ENGINEER, 28, Essex Street, Strand, 
London, W.C.2. 
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BRITISH OXYGEN GASES LIMITED 
ELECTRICAL ENGINEER 


An electrical engineer between 25 and 30 years of age is required for inter- 
esting development work in connection with power units and control gear for 
inert gas welding. A knowledge of electronics is an advantage, and the 
candidate should possess a degree or H.N.C. in electrical engineering. 


TECHNICAL ASSISTANTS 


Technical Assistants are also required in the age range 25-30. They should 
have an electrical background and a H.N.C. in electrical engineering would be 
preferred. Candidates should have a knowledge of electronics or development 
experience in industry. 

There are good future prospects and very good commencing salaries are 
offered. Housing assistance is available if required. Please reply stating full 
particulars to the :-— 

Personnel Manager, 
Spencer House, 
St. James’s Place, 
LONDON, S.W.1. E5083 4 


—— 











have a vacancy for 
HEAD OF CABLE DEVELOPMENT SECTION at Anchor Works, Leigh, Lancs. 


Candidates should not be under the age of 25 years and should have a minimum 
qualification of Higher National Certificate in either Electrical or Mechanical 
Engineering, but should preferably be a graduate or a corporate member of a 
professional Institution. Some experience in the manufacture and/or design of 
electric cables (rubber and thermoplastic) would be advantageous. The position 
is a responsible one with full scope for the exercise of initiative and inventiveness 
over a wide»variety of interests. Duties would involve the initiation and co- 
ordination of development work on cables embodying rubber and thermo- 
plastic materials generally, to the point where they are handed over to the 
Production Department. This will include supervision of the manufacture of 
experimental cables, their assessment, formulation of performance tests and the 
provision of data for specifications and design purposes. Five day week. 
Superannuation Scheme in operation. Excellent working conditions. Appli- 
cations in writing stating age, experience and qualifications, to : 


THE PERSONNEL OFFICER, 
BRITISH INSULATED CALLENDER’S CABLES, LTD., 


ANCHOR WORKS, LEIGH, LANCS. 
E5077 a 

















Would you like to work in a peaceful atmosphere 
with beautiful country around you? 


Group of Engineering Companies with modern 
offices in Hereford require: 
(1) Technical and Commercial Sales Manager with experience 


of industrial air conditioning and refrigeration for home and 
export. 


(2) Development Engineer. 
(3) Sales Engineers. 


(4) Refrigeration, Mechanical and Hydraulic Draughtsmen 
and Estimators. 


5 day week. Contributory pension scheme. Applications, 
which will be treated in strict confidence, should be made in 
_ writing stating age, experience, salary required, &c., to Managing 
Director, Denco Works, Hereford. E189 A 
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BUSINESSES AND PREMISES 





Goss OF PRESTON 


GOSS PRINTING PRESS COMPANY 
LIMITED, manufacturers of large rotary 
printing presses have immediate vacancies for 


2 SENIOR 
DRAUGHTSMEN 


These vacancies qf to the Company 
expanding resulting fy Wfnerous promotions. 
The successful applicants should have ex- 
rience in the design of Machine Tools. 
At least Ordinary National certificate quali- 
fication is a necessity. 
Excellent conditions of employment, includ- 
ing 5-day week, Pension and Life Assurance 
Scheme, Annual Bonus. 
Applications, stating full details of age, 
experience and qualifications, to be addressed 
to the 
PERSONNEL MANAGER, 
Greenbank Street, 
PRESTON (Telephone No.: 57571) 
quoting Reference No. PD 84. 
E5070 a 


A TECHNICAL 
WRITER 


is required by 
W.H. ALLEN SONS & COMPANY LTD. 


for the preparation and editing of Working 
Instructions Books for steam turbines, 
pumps, diesels and electrical machinery. 

Applicants should hold, or be studying 
to obtain a Higher National Certificate (or 
equivalent) and have the ability to express 
themselves clearly and concisely. 

The Company offers interesting work, 
excellent conditions of service and compre- 
hensive recreational and welfare amenities. 
There is a Contributory Pension and Life 
Assurance scheme in operation. 

Applications, which will be treated in 
confidence, should be made in writing, 
quoting Ref. No. 1701/4 to 

THE PERSONNEL MANAGER 
QUEENS ENGINEERING WORKS, 
BEDFORD. 

E5036 A 








DRAUGHTSMEN 


Draughtsmen are required at the Midlands 
Research Station, Solihull. 


The duties are interesting and will include 
work on the design of pilot and prototype 
plant associated with the development of 
new high-pressure processes for the produc- 
tion of town gas. 


Candidates should possess at least an 
O.N.C. certificate in Mechanical Engineering. 

The salary for the appointments, which 
are pensionable and subject to medical 
examination, will be within the range of 
£733-£927 per annum. 


Applications, stating age, education and 
experience, should be addressed to the 
Industrial Relations Officer, 

WEST MIDLANDS GAS BOARD, 


6, Augustus Road, Edgbaston, Birmingham, 15. 


E190 a 





SENIOR PRODUCTION ENGINEERS 


are required by 
W. H. ALLEN SONS & CO. LTD. 
Due to expansion, vacancies exist for 
additional Senior Production Engineers 
capable of originating and developing im- 
proved manufacturing techniques over a 
wide range of products on a one off and 
small batch basis. 
Applicants must have experience in the 
manufacture of one or more of the following: 
STEAM TURBINES 
DIESEL ENGINES 
ELECTRICAL MACHINERY 
_These appointments carry high responsi- 
bility and offer good prospects for further 
advancement. The Company offers good 
conditions of service, a contributory Pension 
and Life Assurance Scheme and a compre- 
hensive range of welfare and recreational 
amenities. Assistance towards the expenses 
involved in moving to the Bedford area will 
be given to successful applicants where 
applicable. Salary will be according to 
qualifications and experience. 
Applications, which will be treated in the 
strictest confidence, .should be made in 
writing, quoting the reference number, to:— 
The Personnel Manager (Ref. 1604E/19) 
Queens Engineering Works, Bedford. 
E5035 a 











Rail Sidings. 
Lofty clear floor areas. 





Financial assistance can be applied for, under 
The Local Employment Act 1960, in moving to 


SHEERNESS HARBOUR ESTATE 


(recently H.M. Dockyard, Sheerness) 


KENT 


The Estate is already partly let and occupied, but there are still 
Large Areas of Floor Space To be Let, in 
SUBSTANTIAL INDUSTRIAL BUILDINGS 
suitable for 
GENERAL AND HEAVY ENGINEERING, 
FOUNDRY PURPOSES, etc. 


VALUABLE HARBOUR & PORT FACILITIES 
Good Road Access. 
Some Overhead Cranes. 





Owners’ Sole Agents, Messrs. 


HENRY BUTCHER & CO., 


73 Chancery Lane, London, W.C.2. 
Tel: HOLborn 8411 


All Services. 
Yard Space. 


E5044 L 








Gi 


The Guest Keen and Nettlefolds 
Group of Companies 


wish to make the following appointment 
in one of their constituent companies 


QUALITY CONTROL ENGINEERS 


A company in the Midlands which is 
engaged in high precision machining work 
on a wide range of increasingly important 
products for the vehicle and other industries 
requires suitably qualified engineers to 
implement a Statistical Quality control 
system, 

Applicants in the 24/35 age bracket should 
have reached O.N.C. or H.N.C., or equiva- 
lent standards, in Mechanical or Production 
Engineering and must have had training and 
practical experience in quality control work. 

Applicants who consider that they have 
had relevant experience are invited to write, 
Stating full details of age, qualifications, 
career to date, etc., to the Group Personnel 
Officer, Guest Keen & Nettlefolds Ltd., 
66, Cannon Street, London, E.C.4. All 
applications will be regarded as strictly 
confidential, 

E5042 a 








WELDING DEMONSTRATORS 


AND 


INSTRUCTORS 


required, 
with experience in oxy-acetylene 
and/or inert gas welding, 25 to 35 
years of age. The work is inter- 
esting and includes the possibility 
of a limited amount of travelling. 
A sound training will be given to 
Successful applicants. Five-day 374 
our week, good working con- 
ditions, canteen and superannua- 
tion scheme. Housing assistance is 
available if required. Apply in 
writing to :— 
The Manager, S.T.S. Department, 
BRITISH OXYGEN GASES LTD., 
North Circular Road, 
Cricklewood, N.W.2. 





E5082 a 











SUB-CONTRACTING 





KELLERING AND CAM PROFILING capacity 
up to on 6ft. or 6ft. diameter.—ARMYTAGE 


BROS. OTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 78481. E187 mw 





MISCELLANEOUS 


LUSOL 
KILLS RUST AND LUBRICATES 
LUSOL The Rust Solvent is invaluable for 
Dismantling, Repairing and Overhauling 
Engineering Equipment. Obtainable from 
your usual Supplier. Enquiries to the manu- 
facturers :— 
The Great Eastern Oil Co., Ltd., 


372, Scotland Street Glasgow. Tel. : South 2207 
E1841 

















BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME 


Send for details which show an attractive 
proposition to manufacturers. 
rite to the MANAGING DIRECTOR, 
REMPLOY LTD., 25-28, BUCKINGHAM 
GATE, S.W1, or telephone VICtoria 6621 
(12 lines). 


E9665 o 





A BARGAIN. £25 complete. 
READY-MADE CO. REGNS. Guaranteed no 
trading ee OR SCOTLAND)—all trades 





I _NOW, including Engineering ; Electrical 
Engineering ; Motor Engineering ; Garage ; 
Machinery ; Metal; Haulage; Hire Purchase ; 


Investment ; Property (specially prepared for each 
trade).—-BUSINESS ECONOMY CO. REGNS., 
LTD., Dept. T/16, 156, Strand, London, W.C.2. 
io. 8377/2294), for English companies, and to 
9, Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 
Scottish Companies. Read ‘“‘ ADVANTAGES OF 
TRADING AS A LIMITED COMPANY” (3s. 
| free); Limited Co. may save you tax. We 
ave seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp one, 

° 


BRAND NEW: 





FOR HIRE 





LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Ba 

os 103 K 





MACHINERY Etc. WANTED 











WANTED—Lead Extrusion Press, 250 tons, 
Horizontal Four Column for 3-inch, o.d. pipes, 
3-7 per cent. antimony. State age, condition, etc.— 
BOX No. E5093, ‘“* The Engineer.” F 


| FOR SALE | 


SALE BY TENDER 


1. FOWLER DIESEL LOCOMOTIVE No. 
22933 (1940), 0-4-0 type, 4ft. 84in. gauge, 150 h.p. 
Various spare parts. 

2. PECKETT STEAM LOCOMOTIVE, Class 
W.7 No. 2040 (1943). Various spare parts. 

These may be inspected by arrangement with the 
Estate Manager, Industrial Estate Management 
Corporation for Wales, Bridgend Industrial Estate, 
Bridgend, Glamorgan. (Tel.: Bridgend 401). 

Further particulars and forms of Tender may be 
obtained from the Secretary, Industrial Estates 
Management Corporation for Wales, Treforest 
Industrial Estate, Pontypridd, Glamorgan. Tenders 
must be returned not later than 30th June, ee 














400KW/500 KVA 440 VOLT, 3-PHASE, 50 
CYCLES C.M.R. GEARED PASS-OUT/ 
CONDENSING TURBO-ALTERNATOR 


SET by C. A. Parsons. Steam 190 p.s.i.g. 500 
deg. Fah. Extract up to 10,000 Ibs./hr. at 20 
p.s.i.g. 280 deg. Fah. 
Parsons Helical Gear 7000/1500 r.p.m. Surface 
Condenser duty. 5246 lbs./hr. 
M.E.I. CO. LTD., 
UPPER VILLIERS STREET, 
WOLVERHAMPTON E5069 G 





FOR SALE, Windsor 6 oz. Plastic Injection Mould- 
ing Machine, 4-column horizontal type. Hydraulic 
operation, automatic temperature control.—Fred 
Watkins (Engineering) Ltd., Coleford, Glos. Phone : 
Coleford 2271/5. E9997 G 





| FOR SALE | 





RUSHWORTH Open Ended Guillotine Shearing 
Machine, motorised for 380/440/3/50 supply, 
with automatic sheet hold-down and adjustable 
front, back and side gauges. capacity mild steel 
4ft. by tin., weight approximately 50 cwt. 


BESCO Heavy Universal Edging, Bending and 
Folding Machine, capacity 6ft. 2in. by 14 S.W.G., 
angle stop fitted for repetition work, adjustable 
for round or sharp bends, weight approximately 
2576 Ib. 

UNIVERSAL Double End Punching Shearing, 
Section Cropping and Notching Machine, motor- 
ised for 380/440/3/50 supply, approximate capa- 
city, shears plates up to 3in. thick, crops rounds 
lin. diameter, squares 31/32in., punches up to 
fin. through jin., weight approximately 13 cwt. 

NEW BESCO Motorised Plate Bending Roller, 
suitable for 380/420/3/50 supply, capacity mild 
steel 6ft. by 4in., length of rolls 73in., complete 
cylinders can withdrawn, top roll 54in. dia- 
meter, bottom rolls 43in. diameter, standard steel 
plate construction, weight approximately 22 cwt. 

BESCO High Duty Open End Guillotine Shearing 
Machine, motorised for 380/420/3/50 supply, 
capacity 36}in. by 4in. mild steel, side frames have 
open ends enabling plates of unlimited length to 
be trimmed, weight approximately 20 cwt. 

APPLEYARD Power Geared Single Ended Punch- 
ing and Shearing Machines, punches holes Zin. 
diameter by jin. thick, depth of punch gap 12sin., 
largest diameter punched 14in., shears flat bars 
jin. thick, weight approximately 44 cwt. 

BROOKS REGENT Power Operated Open Ended 
Guillotine Shearing Machine, motorised for 
400/440/3/50 supply, with Crompton Parkinson 
44 h.p. 900 r.p.m. high torque motor, fitted with 
automatic hold-down and front, back and side 
squaring fence, capacity mild steel 6ft. by 14 
S.W.G., depth of gap 24in., weight approximately 

cwt. 


Photographs of the above are available. . 
Very favourable Hire Purchase terms can be obtained, 

HINE TOOLS, NEW AND USED, 

Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone : Euston 4681-3771. 

And at 
LANEDOWNE 5OUzo 41, WATER STREET, 

IR 


MINGHAM, 3 
Telephone Central 7606-8. E207 a 





Classified Advts. continued on page 112 








FOR SALE 











HYDRAULIC PRESSES 
FOR SALE 


2,000-ton DOWNSTROKE by Fielding & Platt. Glanded ram 36” dia. x 
approx. 2’ 0” stroke, working pressure 4,500 p.s.i. Four steel columns 


114” dia. Distance between of 60” x 31”. Moving table 60” x 42”, base 
60” x 48”. Daylight 6’3”. Press is complete with overhead prefilling tank 
and valve. Fitted with two pushback rams 6” dia. Cylinders attached to 
press base. Mounted underneath the press base and off centre is a hydraulic 


ejector mechanism. Operated by two sets of Fielding & Platt horizontal 
hydraulic three-throw Pumps, each driven through vee belts and 90 h.p. 
slipring motor. Pumps run at a speed of 540 r.p.m. Motor complete with 
starting equipment suitable for 400-440/3/50 supply. Interconnecting piping 
and fittings, along with control panel which houses push button controls, and 
pressure gauges are included. Approx. weight 90 tons. Practically unused. 
Can be supplied with rotary mechanically operated table for two-stage forging 
and ejection. (Five available.) 


1,750-ton UPSTROKE by John Shaw. 


Ram 47” dia. x 24” stroke. Working 
pressure | ton/sq. inch. 


Four steel columns 12” dia. Distance between of 
59” x 184”. Tables 56” x 44”. Daylight 24”. Fitted power saving and 
return rams. Complete with Hele-Shaw Pump direct driven by 40 h.p. 
motor complete with starter for 400/440 volts, 3 phase, 50 cycles supply. 
Capacity 31 g.p.m. to 1120 p.s.i. 154 g.p.m. to 2.240 p.s.i. Complete with 
tank and control gear. 


1,200-ton DOWNSTROKE by John Shaw. Moving cylinder type, with 
glanded ram 28” dia. x 3’ stroke. Working pressure 4,480 p.s.i. Four 
steel columns 10” dia. Distance between of 5’ 14” x 1’ 4”. Fully guided 
moving table is cast integral with the moving cylinder. Working area of 
4’10” x 3’6”. Base 4’5” x 3’6”. Daylight 60”. Moving cylinder table 
returned by two 8” dia. pushback rams. Main cylinder is complete with 
prefilling valve with overhead tank. Weight 60 tons. 


1,200-ton UPSTROKE MULTI-DAYLIGHT by Hugh Smith. Glanded ram 
398” dia. x 284” stroke. Working pressure 2,240 p.s.i. Four steel columns 
124” dia. Distance between of 50” x 474”. Moving table fully guided and 
fitted with renewable cast iron bushes. Seven steel steam heated platens 
62” x 49” x 24” thick, drilled and baffled to give a serpentine flow of steam 
or water. Ladder supports to give six daylights of 8” each. Fixed and 
flexible connections along with steam headers are included Operating the 
Press is a 6/2,000 V.S.G. Auto Pump, type ‘K’, direct driven by a 28 h.p. 
Brook Squirrel Cage Motor. Complete with hand operated starter suitable 
for 400 volts, 3 phase, 50 cycle supply. Interconnecting pipe work, control 
and relief valves along with a pressure gauge included. Weight 56 tons. 


1,160-ton UPSTROKE by Robertson & Orcher, Dundee. Glanded ram 
334” dia. x approx. 15” stroke. Four steel columns 8” dia., distances 
between columns 7’ 1” x 1’ 5”. Semi-guided moving table and head have 
a working area of 6’5” x 4’0”. Daylight between 134”. Working pressure 
3,000 p.s.i. (Four available). 


700-ton DOWNSTROKE by Greenwood & Batley. Glanded ram 234” dia. x 
30” stroke. Working pressure 3,600 p.s.i. Four steel columns 7” dia. 
Distance between 354” x 134”. Tables 354” x 354”. Daylight 60”. 
Fitted pushback rams, prefilling tank and valve. Centre hole in base. (Two 
available.) 


400-ton UPSTROKE by William Whiteley & Sons Ltd. Glanded ram 16” 
dia. x 5’ 0” stroke. Working pressure 4,480 p.s.i. Four steel columns 
7” dia. Distance between 80” x 36”. Table 84” x 404”. Daylight 6’ 6”. 
Complete with mechanical loading tables. 


350-ton UPSTROKE by Bertram. Four glanded rams 12%” dia. x approx. 30” 
stroke. Working pressure 1,500 p.s.i. Four steel columns 5” dia. Distance 
between of 6’2}” x 2’64”. Semi-guided fabricated moving table and head 
5’ 114” x 6’0”. Daylight approx. 4’ 4”. 


433-ton UPSTROKE by John Shaw. Main ram 234” dia. x 14” stroke. 
Four steel columns are 6°3/8” dia. distance between of 5’ 04” x 15”. 
Working area 5’04” x 35”. Daylight 2’ 8}”. Operated by motor driven 
Hele-Shaw Rotary Oil Pump, type PI-5. Working pressure 2,240 p.s.i. 
Pumping equipment mounted inside its own Oil Tank driven by 5 h.p. 
Metro-Vickers Squirrel Cage motor running at 725 r.p.m. Electric supply 
400/440 volts, 3 phase, 50 cycles. 


SONS AND COMPANY LIMITED 
Sunbeam Road, London, N.W.10. 
Tel: Elgar 7222/7 


Stanningley, Near Leeds. 
Tel: Pudsey 2241. 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 





STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft, 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 


AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities, 


200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 lb pressure. 


ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 


MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.—70ft. extendible jib ; 10-ton 33 R.B. 
track-mounted, 40ft. jib; 84-ton Ransome 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel/ 
Electric, solids; 4-ton Coles Diesel/Electric, 
solids, 1945; 4-ton Jones KL44, diesel, 1950 ; 
3-ton Jones “ Super 40” diesel, pneumatics (3). 


OVERHEAD CRANES.—20-ton Vaughan, 42ft. 
3in. span, 6-ton auxiliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 15-ton Booth, 
37ft. span, 400/3/50; Wharton 74-ton, 25ft. 
span, 400/3/50 ; 5-ton Henderson, 24ft. 7in. span, 
1946 ; 5-ton Morris, 58ft. span, hand-operated ; 
5-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 
hoist, hand travel; 4-ton Morris, 19ft. span, 
220V. d.c. (3) ; 2-ton Vaughan, 27ft. 6in. span, 
2-motor ; majority of the above are unused. 


DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth, hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric. 


RAIL CRANES.—18-ton Brownhoist, steam, 5Oft. 
jib ; 10-ton Grafton, 34ft. jib, diesel conversion ;. 
8-ton Wilson, steam, 35ft. jib ; 5-ton Grafton, 
35ft. jib, diesel conversion ; 5-ton Smith, 5Oft. 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941 ; 4 Logan Battery-operated, 24in. 
gauge, 3-4 ton cap.; 3 Ruston diesel 16/20 h.p., 
24in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 1b x 24in. gauge track, Bogies, Wagons, &c. 

STEELPIPING.—Large stocks including follow- 
ing: 20,000 t. I4in. galvanised “‘ A,’”’; 20,000ft. 
scaffolding ; 30,000ft. 3in. black; 15,000ft., 
each 6n, 3/l6in., din., 5/16in., unused ; 5000ft., 
8in. unused ; 2000ft,. 10in., 12in., 16in., seam- 
ess; 200ft., 24in. by 4in. welded, unused ; 
1000ft., 30in. by gin. welded, unused ; 2500ft., 
27in. welded flanged ; SO00ft., 36in. unused ; 
SOOft., 42in. by din. riveted; 100ft., 48in. by 
gin. welded unused ; 150ft., 60in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused. 
Full list on request. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft. 
lengths, 6in. Stanton class ““B” Spigot and 
Socket, unused. Immediate delivery. 


VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 


STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 


MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. by 
tin.; Berry Bending Rolls, 7ft. by 4in.; Tangye 
200-ton Hydraulic Vertical Straightening Press, 
15ft. by 3ft. table ; Herbert Miller, 6lin. by 15in. 
table; Pels Punch and Shears, jin. capacity ; 
nine new 2 cwt. and 1 cwt. Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in. 
bore ; 40kVA. Sciaky Spot Welding Machine ; 
Berry Guillotine, capacity 4ft. by lin.; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke 
up to 8in. capacity ; Sedgwick 6ft. by tin. Fold- 
ing Machine ; Rushworth Guillotines, 6ft. by 4in., 
and 4ft. by 4in.; Bliss 70-ton power press. 


SLING ENGINEERING WORKS 


COLEFORD, GLOS. 
*Phone : Coleford 2271/2. 
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STEAM TURBINE DRIVEN BOILER 
FEED PUMPS 

TWO G. & J. WEIR Model T.F.P. 15 Steam Turbo 
Feed Pumps, each 15,000 g.p.h. Goiler feeding 
against a pressure of 380 p.s.i. Designed steam 
pressure for the turbine 325 p.s.i. at 760 deg. Fah., 
5 Ibs back pressure. 

Available at very attractive price. 


GEORGE COHEN, 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 

(Pudsey 2241). 


E106 G 





E200 G 





MASSEY 2-CWT. SIZE PNEUMATIC POWER 
HAMMER for sale. Overhanging type with slides. 
Arranged motor drive 400/3/50. Complete with 
separate anvil. Longest stroke 14in. Weight about 
55 cwt. Photo, etc., from F. J. Edwards Limited, 


359, Euston Road, London, N.W.1, or 41, Water 
Street, Birmingham, 3, E5095 G 





FOR SALE 


600 


STEAM DRIVEN ALTERNATOR sg 


Steam Turbo Alternator Set incorpora 
by Hick Hargreaves, designed to work Witt 
steam at 165/200 p.s.i.g., 500/600 deg. F. t 
ture, speed 3000 r.p.m. Direct coupled to alter 
nator by Lancashire Dynamo and Crypto, wi 
switchager. Set complete with Hick Haro; 
surface condenser for cooling water at 80 deg, F 
2500kW, 440 volts, 3-phase, 50 cycles P 
condensing Steam Turbo Alternator Se 4, 
British Thomson Houston, designed to 9 
with steam at 255 p.s.i.g. initially, Capable of 
extracting 55,000 Ib. or more steam/hour 
pressures up to 351b. Turbine also designed to 


2500kW, 6600 volts, 3-phase, 50 cycles, condenty FUl 
ting turbin 





operate fully condensing. Complete with Switch. 
gear. 


625kW, 400 volts, 3-phase, 50 cycles, back Pressure 
type Steam Turbo Alternator Set incorporatigg 


with dry saturated steam at 150 p.s.i.g., exhausting | 


THE ENGINERpTHE 


AU' 


SAL 


turbine by Belliss and Morcom, designed to wot | WOR! 


to 15 Ib. back pressure, speed 4500 r.p.m. Direg | 
coupled through David Brown gearbox to alte. | 
nator by Lancashire Dynamo and Crypto, wi | 
switchgear. 

500kW, 400 volts, 3-phase, 50 cycles back pressup 
type Steam Engine Driven Alternator Set incor. 
porating 725/750 h.p. compound engine by Bellis 
and Morcom, type A20, rated to give this outpy 
when supplied with steam at 160 p.s.i.g. exhausting 
against 15 1b. back pressure. Direct coupled q | 
375 r.p.m. to alternator by General Electric Co, 
with exciter and switchgear. 

250kW, 440 volts, 3-phase, 50 cycles, Steam Engin 
Driven Alternator Set incorporating compound 
engine by Belliss and Morcom, rated to gi 
375 h.p. when supplied with superheated steam x 
110 p.s.i., exhausting against back pressures up to 
25 1b. Direct coupled at 375 r.p.m. to alte. 
nator by British Thomson Houston, with excite 
and switchgear. 

TWO Babcock and Wilcox, type C.T.M. Watertul: 
Boilers, each having a heating surface of 5250 , 
ft., working pressure 400 p.s.i.g., evaporation 
44,000 Ib./hr. Complete with fittings and mount: | 
ings, superheater, induced and forced draught | 
fans, economisers and chimney. 


GEORGE COHEN | 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, NR. LEEDS 
(Pudsey 2241). E203 ¢ 











AIR COMPRESSORS 


Ibs. 

c.f.m Make p.s.i. Type hp 
300 Broomwade ... ... 100 EH.241 1 
270 Broomwade ... ... 100 EH.240 5 
210 C.P.T. ; 100 PB-4-210 : 


200  Belliss & Morcom... 100 — 
200 Broomwade ... ... 100 D.23 45 
100 Reavell ... .. 100 DSA6GE 2% 


THO* W. WARD LTD. 


ALBION WORKS - - - - - SHEFFIELD 
Phone : 26311. E215 ¢ 





FOR SALE 
ONE Denver Electronic Universal FLAME HARD- 
ENER. New price over £10,000—will accept 
£4500.—Tractor Spares Limited, Chillington Fields, 
Willenhall Road, Wolverhampton. E2885 6 








STEEL FRAMED BUILDINGS FOR SALE, 
8ft. to 400ft. clear width, as Workshop, Storagt, 
Hangar Buildings, &c.—Please write de 

requirements: Bellman Hangars, Ltd., Hobart 
House, Grosvenor Place, London, S.W.1. E1766 
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AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS 


Established 1807 ESTABLISHED 1877 CHER Established 1850 
wuER, HoRsEY;| eoponp  |HENRYROPCHER) WHEATLEY KIRK 


SONS & CASSELL F ARMER & SONS Auctioneers, Valuers PRICE & CO. 


iets and Surveyors E. L. JUDSON, F.R.LC.S., F.A.1. 
Specialists conduct E. BEDDARD, A.I.MECH.E., F.A.L.P.A. 
M. S. CHEAVIN, F.A.I. 


IN THE AUCTION S AL E S Specialising G. E, GIBBS, F.A.L.P.A. 


in the 


SALE & VALUATION ost SALE & VALUATION ;SURVEYORS, VALUERS 
| OF VALUATIONS of and AUCTIONEERS of. 
WoRKS and MANUFACTORIES | OF PLANT, MACHINERY AND ENGINEERING & ALLIED | FACTORIES, PLANT and 























INDUSTRIAL PROPERTIES WORKS MACHINERY 
| pin gael terial FACTORY INVESTMENTS PLANT & MACHINERY 
and MACHINERY MORTGAGES ARRANGED ‘dias < Aaa somalia 
10, LLOYD’S AVENUE, 46, GRESHAM STREET, | 73, Chancery Lane, London, 
LONDON, E.C.2. W.C.2. 
ee eee Telephone : | Telegrams : HOLBORN 8411 (8 lines) 9, REX PLACE, LONDON, W.1. 
Telephone: ROYAL 4861 Monarch 3422 (8 lines) Sites, London 





Telephone : HYDE PARK 8844/5/6 (3 lines) 














RICHARDS AND | JOHN FOORD 


& COMPANY : any R 
PARTNERS re... ee 
Auctioneers, Surveyors V ALUERS AND y Order of the Secretary of State for War 





GOVERNMENT SURPLUS STORES 
and Valuers ASSESSORS asset abiiitin 
. ° SA 
Specialists Main Location Auctioneers 
in the OF WORKS, FACTORIES June 16-17 Vehicles, machine M.O.A. Storage Depot, DIXON & WALLACE 
tools and miscellan- Bowhouse, Hurlford, Nr. LTD., (Dept. K), Bank 
VALUATION & SALE ENGI NEERING PLANT eous stores including: Kilmarnock, Ayrshire. a 7 apse 
l.: Bridgeton 2447/9). 
of AND MACHINERY Motor cycles ; saloon cars; vans; utilities ; it ten prea ; 
tippers (petrol and diesel) ; trailers ; ambulances ; cranes ; M.T. spares ; 
INDUSTRIAL PROPERTY suing. shanti eal Soumuite Sones x sionl takes Sauce nema 
barrows ;_ diesel ating plant ; sectional boilers ; ifugal pr ; 
PLANT and MACHINERY 56, VICTORIA STREET power winches ; “electrical, "equipment ; plumbing spares 5 hand took 
LONDON, S.W.1. including spanners ; twist drills ; taps ; axes and spades ; nuts ; bolts ; 


screws ; boat spares ; garden implements ; camping equipment ; ground- 
sheets ; tarpaulins ; clothing, including shirts ; hessian ; furniture ; kitchen 

| 3, Arundel Street, London, inuialiaes Uae equipment, ‘etc. 

W oede 


; te ~ June 22 Miscellaneous stores. Northern Command BARTLE & SON (Dept. 
Mp! ar 7471 Established Over a Century Ordnance Sub-Depot, K), 50-52 Merrion St., 
TEMple Bar Barlow, Nr. Selby, Yorks. Leeds, 2. 

(Tel.: 2.0898). 


June 30 Miscellaneous stores. M.O.A. Storage Depot, RUSSELL, BALDWIN 
IGHT FR K Rotherwas, Hereford. & BRIGHT LTD., 
| FOR SALE | KN ’ AN 


(Dept. K), 20 King 


Street, Hereford. 
(Tel.: 4366). 
600 July 5-6 Machine tools and M.O.A. Storage Depot, FULLER, HORSEY, 














EY. 

miscellaneous stores. Royal Arsenal, Woolwich, SONS & CASSELL, 
>- London, S.E.18. (Dept. K), 10, Lloyd’s 

Avenue, London, E.C.3. 


ELECTRICALLY — COMPRESSOR SALE & VALUATION July 12-15 Vehicles, motor M.O.A. Storage Depot, =i ban, Coe & 
























































cycles, earth moving Ruddington, Notts. HANSON, (Dept. K), 
FIVE 1925 c.f.m. BELLISS & MORCOM 100 p.s.i. : and lifting equipment. Byard Lane, Bridlesmith 
with motors and control gear for use on 3000 OF Gate, Nottingham. 
volts, 3 phase, 50 cycles supply. : , ; (Tel.: 54272). 
gro pee  geoongghe WADE yd gee es | a FACTORIES July 15 Miscellaneous stores. Returned Some Geone. seeet. yao oo. 
control gear for use on volts, 3 phase, e all, Colchester, ept. ‘ ig 
50 cycles supply. : Essex. Street, Colchester, Essex. 
TWO 750 efi. ALLEY & MACLELLAN 100 (Tel.: 3171.) 
psi, with motors and control gear for use on PLANT AND MACHINERY July 19 Miscellaneous stores Central Ordnance Depot, MIDLAND MARTS, 
ont irc 58 cycles SOOT 4g 100 , and vehicles. Bicester, Oxon. LTD. (Dept. K), Market 
| 3 . p.s.i. uare, Bicester, Oxon. 
A ond consol gear for use on 400/440 4 (Tel: 73). wae 
Foam, 20 cycles supply. , 26 Machine tools and M.O.A. Storage Depot, J. H. NORRIS & SON 
36 cfm. BELLISS & MORCOM 125 p.s.i. with July 2 lachine tools an .O.A. Storage Depot, J. H. ’ 
: 40 miscellaneous stores. Byley, Nr. Middlewich, (Dept. K), 9, Albert 
coy yg use on 400/440 volts, 20, Hanover Square, W.1. Cheshire. (Sale at Cheet- Square, Manchester, 2. 
Many others in stock, would welcome your enquiries. ham —> 7 Man-  (Tel.: Blackfriars 8373.) 
GEORGE COHEN Telephone: MAYfair 3771 Application for catalogues, available 14 days prior to date of sale should be made only to the 
> auctioneers shown above (price oF satelogne 5h i? ree. ng ea wore (a), First 
> House, High Holborn, London, Kos A ancery > Ext. - 
SONS AND CO. LTD., (Factory Department : Ext. 17) Avenue 
WOOD LANE, LONDON, W.12 E118 3 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241). E201 Go 
FOR SALE 
FRED WATKINS | FOR SALE | 
(ENGINEERING) LTD. THREAD GRINDERS FOR SALE 
Fielding 500-ton Vertical Downstroke Hydraulic | Jones and Lamson T.G.1245 Thread Grinder, 
Press, 42in. by 36in. platens, with pumps and thread ground 12in. dia., work admitted 21in. dia., HYDRAULIC PRESSES 
Motors. 36 speeds, 0-5-94 r.p.m. M.D. 400/3/50. 
Fielding 200-ton ditto, 3ft. stroke, with pumps and | Newall Model 420 Universal Precision Thread OF ALL TYPES RTON 
Motors (5 available). Grinder, centre height 24in., admits 20in. ween ‘ 
Fieldi | eg to 5ft. stroke, with pumps centres, max. length of thread ground 10in., | 10,000-ton Hydraulic pres, Forges Press, A. 
nm motors, . ¥ With internal grinding attachment, wheel dressing, La ee Ta00 tens accumulator 
With Grote eh aks Lined. Eos * orm MD. 100/330. en ee ae Seay 4000-ton Multi-Daylight Hot Plate Press, four rams, 
Two 26ft. by 4ft. Rotary Cooler or Dryers, with H. BELL (MACHINE TOOLS) LTD., platens 8ft. 6in. by 4ft. 6in., with self-contained SHANKS 42IN. HEIGHT OF CENTRES 
ion gear and motors WALTER STREET, LEEDS, 4. pumping unit. ; wen he Oanee ame a ken 
: Tel. : 63-7398 E105 gc | 3000-ton Heavy Forming or Drawing Press, table _ ee Cc. B { 
FRED WATKINS (ENGINEERING), LTD., wells * 10ft. 6in. by 6ft. Swing in gap 138in., admits between centres 
GOLEFORD, GLOS. BIS1G | SECTION ROLLER BY ROBERTSON for | 2000-ton Forging Press, bed 8ft. by 8ft., I1ft. day | fhving, Machine Witt tate see atte our: 
ee F ; ight. ’ : late, -P. 
FOR SALE ae ot ale cae ie by ey ee 1250-ton Vertical Extrusion Press, with self-contained motor. In unused condition. 
“Wild-Barfield ” Electric. Salt Bath TILTING | 2#in. dia., centres adjustable up to 74in. Weight | sob ton Planging Press, vice rams, table 10ft. dia- W. B. NORTON 
FURN be ee el oe 1G | about 6 tons. Photo.—F. J. Edwards Limited, 359, eng Press, , (MACHINE TOOLS), LTD., 
Diet its amber diameter 24in., depth 48in; | Euston Road, London, N.W.1. E5096 G | meter. GROSVENOR GARDENS HOUSE, 
eS ee QUICKSILVER.—Highly competitive quotation | REED BROTHERS (ENGINEERING), LTD., GROSVENOR GARDENS, 
WAL uest for all grades of quicksilver for use in eplant Works, » S.W.1. 
28 Crane cece.” pad be 4 of industrial and scientific work.— Woolwich Industrial Estate Telephone : TATe Gallery 0633-6. 
SHEFFIELD, 10. : Belgrave (Mercury) Limited (E), 5, Belgrave Gardens, London, S.E.18. 
Phone : 60983.) E5054 G | London, N.W.8. MAT 3826. E9594 G Tel.: Woolwich 7611/6, E9673 a E9629 G 
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HILL & JACKSON (sprines) LTD. EAT GUNS ! 
MANUFACTURERS OF ee as XB 
HIGH CLASS SPRINGS FOR ALL PURPOSES Lx} De 


. springs. ‘One off: 
= or bulk ‘ 
production to. 


UES. 
¥ 


é i 


A BiMows Spray Guo for Job / 


AIR COMPRESSORS + SPRAY PAINTING EQUIPMENT + SPRAY BOOTHS 


ALFRED BULLOWS & SONS LTD 


Ss 1, a i: =e Is Ae ® T \ HEAD OFFICE & WORKS - LONG ST - WALSALL - STAFFS - ENGLAND - TEL: S401 
WAN LANE WES1 BROMWICH Makers of the original oil-sealed rotary compressors 


ft 1¢ WEST BROMW iRAM E > 
af Serre ee) Ree RAMS: FLEE, WES PRONE Ss 13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLIN 73188) 
oe 55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 238 
Enter No. 1141 ‘ux .eply card Enter No. 1142 on reply a 


} 


CAPACITY 


5 GRAMME to 
5 TON COMPONENTS 


Spraying and Dipping in | | 
P.V.C., POLYTHENE, 
NYLON, P.T.F.E., P.T.F.C.E, 
NEOPRENE & PENTON 


on articles up to 5 tons 
. in weight, 17'x 7'x7' in size 
Lining Fan Impeller Cases 


COLLECTION THROUGHOUT SOUTHERN ENGLAND 


CORROSION RESISTANCE . 
RESILIENCE PLASTIC COATINGS LIMITE! 


LON GER aid4 Woodbridge Industrial Estate, By-Pass, Guildford, Surré/ 
Tel.: Guildford 5227 (5 line 
Enter No. 1143 on reply @ 
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No less than 19 of the 20 leading manufacturing 


Miraclo 


NYLON BELT 
WITH CHROME LEATHER DRIVING FACE because it pays them. Try one of these belts 


#. RPL 


firms in Britain use Miraclo. They use it 


on the worst drive in your Works and you 
will soon know why the Miraclo beit is so 


widely used by many famous firms. 


Send at once for this free twelve-page colour 
Brochure No. 100 from which thousands of 
Engineers have learnt HOW TO DESIGN A 
MIRACLO DRIVE. 


STEPHENS BELTING COMPANY LTD - SNOW HILL: BIRMINGHAM -4 
Northern Area: IRA STEPHENS LTD - WHITELANDS - ASHTON-under-LYNE. sai 
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Efficiency over 98% 


with CAEID 


STANDARD INDUSTRIAL GEARBOXES 














Helical gear units are available in standard 
sizes from 10 to 4,000 h.p. for input speeds up to 
3,000 r.p.m. The range of ratios is from 2:1 to 7:1 
dependent on horse-power. Ball and roller 
bearings are fitted throughout the range; 
no external lubrication is required. 


A further range of helical gear units gives ratios 
up to 30:1. 


AE! industrial gears are manufactured on the 
finest precision hobbing machines, housed in separ- | 
ate temperature- and humidity-controlled cells. 











For further information and technical data please telephone Rugby 2121 ext. 108 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 





AS380_ 
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READER INFORMATION SERVICE 


HOW TO MAKE AN ENQUIRY. If you wish to receive further 
details of any item which appears in an advertisement or is described 
in the editorial pages, please complete one of the attached postage-paid 
cards, quoting the reference number relating to the advertisement or 
article, Your enquiry will then be forwarded by us to the firm concerned. 


If you are only interested in certain items mentioned in an advertisement 
would you please indicate which these are in the space provided. 


Cards posted from abroad require a stamp 


paneer ee 


READER INFORMATION 
THE ENGINEER SERVICE 


Please arrange for me to receive further details about the products, the reference number(s) 
of which | have entered below: — References apply to issue dated June 10, 1960 
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KEMPE’S Engineers Year-Book 
1960 (65th Edition) 


A complete library in TWO VOLUMES. 3,000 pages, 
79 chapters, 17,000 index entries covering modern 
theory and practice in all branches of engineering 


Price 87/6 (Two Volumes) 


(plus 2/6 postage) 


Please send me full particulars of KEMPE’S Engineers Year-Book 
BLOCK LETTERS PLEASE 
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WHERE YOU NEED 














look 0 A.E.C. DIESELS 


Keeping one step ahead of today’s requirements, 


the A.E.C. range of diesel engines have all the features AV1100G 
+1: : . The most powerful of 

é ailing ‘ Sonomicé aor 
necessary for unfailing reliable ind economic il di hE. Gee wl 
operation demanded by the exacting conditions this 6-cylinder 4 stroke 
of modern industry in the factory and in the field. diesel develops 275 

et in inal alias wcemaatilin qrith b.h.p. at 1900 r.p.m. and 
Compact in design, easily accessible, wit gives extremely high 
a high torque and low fuel consumption, A.E.C. performance with low 
industrial diesels are the complete answer a See 


to the need of every type of power user. 
Power range: 50 b.h.p. to 275 b.h.p. (360 b.h.p. 
turbo-charged), horizontal or vertical. 








AV312 A 4-cylinder diesel produced to meet 
the demand for a compact 75 b.h.p. unit. Of mono- 
block construction the AV312 follows the general 
design of the well established A.E.C. 6-cylinder 
units, and employs the majority of working parts of 
the larger A.E.C. engines, 


LIMITED - DIESEL ENGINE DIVISION - SOUTHALL - MIDDLESEX 


mt/s82 
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E LLS FURNACES 


For ACCURATE TEMPERATURE 
———— AND ATMOSPHERE CONTROL 
COMBINED WITH MAXIMUM 
THERMAL EFFICIENCY 











= 


Men) ja vee 


FURNACE FOR HEATING 15” SQUARE BILLETS 


We design and manufacture. op lntaatiey Burners, Forge, 
Galvanising and Heat Treatment Furnaces, Drying Ovens, etc. 
Our Technical Staff are available to advise on all applications 





Sy 


JOBBING GALVANIZING PLANT Courtesy of Messrs. Walker Bros, Ltd. 


AVID ETCHELLS (FURNACES) LTD. STAFFORD ROAD, DARLASTON, S. STAFFS FETCHELIS | 
TELEPHONE: JAMES BRIDGE 2067/8 & 2273/5 =<" 
Enter No. C52 on reply card 
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HOWDEN COMPRESSOR 750 C.F.M. DELIVERING AIR AT 28 P.S.LG, 






Howden Compressors 


These rotary-screw compressors, developed for more than 12 years 
by Howden, are the most advanced in the world. 


‘ 


Their superiority derives from the fundamental design, 
which brings the following advantages:— 

They are perfectly balanced and are run at high speeds 
without vibration, so that lighter foundations can be 
used. They occupy very little floor space. 

They are valveless and simple, so that maintenance 
cost and lost time are reduced. Their flow is pulseless, 
so that small receivers can be used. 


HOWDEN ROTARY-SCREW COMPRESSORS ARE MADE IN THE FOLLOWING RANGE: 


The rotors do not make metallic contact, so that they 
do not need lubricating. The delivery is therefore oil- 
free and expressly suitable for many processes. 
HOWDEN are the only manufacturers in Britain 
making these compressors for stationary industrial 
applications and are the only British manufacturers 
with world selling rights for these compressors for 
stationary industrial applications. 






Single-stage. Up to 60 p.s.i.g. discharge; from 650 c.f.m. inlet volume to 25,000 c.f.m. As exhausters, down 


to 1/5 of prevailing atmospheric pressure. 
Two-stage. 






From 60 to 150 p.s.i.g. ; from 2,000 to 25,000 c.f.m. As exhausters, down to 1/15 atmospheric pressure. 


JAMES HOWDEN AND COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5, and 15 GROSVENOR PLACE, LONDON, S.W.1 
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